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L]Z Y^hXdkZgn i]Vi WVXiZg^V jhZ h^\cVaa^c\ bdaZXjaZh( l]^X] VgZ gZaZVhZY ^cid i]Z Zck^gdcbZci( id Xdbbjc^XViZ l^i]
ZVX] di]Zg X]Vc\ZY djg \ZcZgVa eZgXZei^dc d[ dg\Vc^hbh ^c]VW^i^c\ i]Z ldgaY* FdlVYVnh( i]Z iZgb fjdgjb hZch^c\ &IK'
^h jhZY id YZhXg^WZ i]Z e]ZcdbZcdc l]ZgZWn V XddgY^cViZY edejaVi^dc gZhedchZ ^h XdcigdaaZY Wn ZmX]Vc\^c\ heZX^!X
Y^[[jh^WaZ X]Zb^XVa h^\cVah XVaaZY Vjid^cYjXZgh( ZcVWa^c\ V XajhiZg d[ WVXiZg^V id gZ\jaViZ i]Z^g \ZcZ ZmegZhh^dc VcY
WZ]Vk^djg XdaaZXi^kZan VcY hncX]gdcdjhan* 9VXiZg^V VhhZhh i]Z^g dlc edejaVi^dc VcY XddgY^cViZ i]Z^g VXi^dch i]gdj\] i]Z
hnci]Zh^h( VXXjbjaVi^dc VcY hjWhZfjZci hZch^c\ d[ Vjid^cYjXZgh* Ac i]^h ldg`( V WVXiZg^Va fjdgjb Xdbbjc^XVi^dc hnhiZb
^h ^cigdYjXZY( l]^X] XdciV^ch ild XajhiZgh d[ WVXiZg^V( heZX^!XVaan AKDRKP !SEJGRK( V \gVb)cZ\Vi^kZ bVg^cZ WVXiZg^jb( Vh i]Z
igVchb^iiZg cdYZ VcY gZXZ^kZg cdYZ( VcY i]Z Y^[[jh^kZ X]VccZa* L]Z igVchb^iiZY ^c[dgbVi^dc ^h ZcXdYZY ^cid i]Z XdcXZcigVi^dc
d[ Vjid^cYjXZgh( l^i] W^cVgn gZegZhZciVi^dc( VcY i]Zc ^i ^h Y^k^YZY ^cid [gVbZh [dg igVchb^hh^dc* 8jidbVi^X JZeZVi gZIjZhi
&8JI' egdidXdah VgZ Veea^ZY id VX]^ZkZ WZiiZg gZa^VW^a^in* Ac VYY^i^dc( i]^h eVeZg VYYgZhhZh i]Z fjZhi^dc d[ dei^bVa [gVbZ
h^oZ [dg YViV Xdbbjc^XVi^dc ^c i]^h X]VccZa XVeVX^in VcY ZcZg\n XdchigV^cZY WVXiZg^Va fjdgjb Xdbbjc^XVi^dc hnhiZb*
L]Z dei^bVa !mZY [gVbZ aZc\i] ^h YZiZgb^cZY [dg V hZi d[ X]VccZa eVgVbZiZgh Wn bVm^b^o^c\ i]Z i]gdj\]eji VcY ZcZg\n
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9VXiZg^Va Xdbbjc^XVi^dch dXXjg i]gdj\] V egdXZhh
XVaaZY fjdgjb hZch^c\ &IK'( jh^c\ h^\cVaa^c\ bdaZXjaZh(
XVaaZY Vjid^cYjXZgh( l]^X] VgZ gZaZVhZY ^cid i]Z^g
^bbZY^ViZ Zck^gdcbZci S-T* IK YZhXg^WZh i]Z e]ZcdbZcdc
l]ZgZWn i]Z VXXjbjaVi^dc d[ h^\cVaa^c\ bdaZXjaZh ^c i]Z
hjggdjcY^c\ Zck^gdcbZci ZcVWaZh V h^c\aZ XZaa id hZchZ
i]Z cjbWZg d[ WVXiZg^V( dg XZaa YZch^in( id egdYjXZ V
XddgY^cViZY gZhedchZ [gdb i]Z l]daZ edejaVi^dc S-T*
A[ i]Z bdaZXjaVg h^\cVa XdcXZcigVi^dc ^c i]Z bZY^jb
ZmXZZYh V XZgiV^c i]gZh]daY( Vc ^cY^k^YjVa WVXiZg^jb ^c V
edejaVi^dc gZaZVhZh bdgZ bdaZXjaZh ^cid i]Z Zck^gdcbZci
S.T( ^cXgZVh^c\ i]Z YZch^in d[ h^\cVaa^c\ bdaZXjaZh hd i]Vi
i]Z XdcXZcigVi^dc d[ ZmiZgcVa Vjid^cYjXZgh ^h XdggZaViZY
l^i] i]Z WVXiZg^Va XZaa edejaVi^dc YZch^in* IK lVh !ghi
Y^hXdkZgZY k^V i]Z bVg^cZ WVXiZg^jb A' !SEJGRK( l]^X]
egdYjXZh ajb^cZhXZcXZ l]Zc i]Z adXVa WVXiZg^Va edejaVi^dc
^h ]^\] S-TS.T* 9VXiZg^V XVc VaiZg i]Z iVg\Zi \ZcZ ZmegZhh^dch
Wn X]Vc\^c\ i]Z h^\cVaa^c\ bdaZXjaVg XdcXZcigVi^dc(
ZcVWa^c\ XddgY^cViZY WZ]Vk^djgh( hjX] Vh hlVgb^c\
bdi^a^in VcY W^d!ab bVijgVi^dc WVhZY dc i]Z adXVa WVXiZg^Va
edejaVi^dc YZch^in S-T* <^[[ZgZci WVXiZg^Va heZX^Zh jhZ
Y^[[ZgZci XaVhhZh d[ h^\cVaa^c\ bdaZXjaZh id Xdbbjc^XViZ
VcY V h^c\aZ WVXiZg^Va heZX^Zh bVn ]VkZ bdgZ i]Vc dcZ
IK hnhiZb( bdgZ i]Vc dcZ h^\cVaa^c\ bdaZXjaZ VcY i]Z
VW^a^in id gZhedcY id Y^[[ZgZci XaVhhZh d[ Vjid^cYjXZgh S/T*
Ac i]^h eVeZg( V Y^[[jh^kZ WVXiZg^Va Xdbbjc^XVi^dc cZildg`
WZilZZc ild edejaVi^dch d[ A' !SEJGRK ^h Xdch^YZgZY*
LgVchb^iiZY ^c[dgbVi^dc ^h gZegZhZciZY Wn i]Z h^\cVaa^c\
bdaZXjaZh XdcXZcigVi^dc ZcXdYZY ^cid YViV [gVbZh7 i]Z
gZaZVhZ d[ bdaZXjaZh gZegZhZcih V W^cVgn p-q VcY cd gZaZVhZ
gZegZhZcih V W^cVgn p,q*
Fd^hZ gZhjai^c\ [gdb \ZcZ ZmegZhh^dch Vi i]Z ^cigVXZa)
ajaVg aZkZa VcY i]Z Y^[[jh^dc d[ Vjid^cYjXZgh egZhZcih V
bV_dg X]VaaZc\Z id i]Z eZg[dgbVcXZ d[ cVijgVa VcY Zc\^)
cZZgZY IK cZildg`h S0T* >dg i]Z WVXiZg^Va Xdbbjc^XVi^dc
hnhiZb egdedhZY ^c i]^h eVeZg( i]Z Z[[ZXi d[ ^ciZghnbWda
^ciZg[ZgZcXZ &AKA' XVjhZY Wn bdaZXjaVg Y^[[jh^dc ^h V bV_dg
^beV^gbZci hdjgXZ* L]^h bVn gZhjai ^c YViV eVX`Zi Xdggje)
i^dc VcY dji)d[)hZfjZcXZ YZa^kZgn( bV`^c\ ^i cZXZhhVgn id
Veean Zggdg YZiZXi^dc gjaZh VcY 8jidbVi^X JZeZVi gZIjZhi
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&8JI' bZX]Vc^hbh [dg gZa^VWaZ igVchb^hh^dc* Ac i]^h ldg`(
8JI egdidXdah VgZ egZ[ZggZY id Zggdg XdggZXi^dc hX]ZbZh
WZXVjhZ i]Zn gZfj^gZ h^beaZg YZXdY^c\ deZgVi^dch i]Vc
YdZh Zggdg XdggZXi^dc S1T* L]Z eZg[dgbVcXZ d[ i]Z Kide)
VcY)OV^i &KO)8JI' egdidXda ]Vh WZZc ^ckZhi^\ViZY ^c djg
egZk^djh ldg` S2T* @ZgZ( i]Z di]Zg ild Xdbbdcan jhZY
8JI hX]ZbZh( ?d)9VX`)F &?9F)8JI' VcY KZaZXi^kZ)
JZeZVi &KJ)8JI'( ]VkZ WZZc egZhZciZY VcY YZkZadeZY
^c VYY^i^dc [dg XdbeVg^hdc ejgedhZh* >jgi]ZgbdgZ( h^cXZ
i]Z W^d)Zci^i^Zh VgZ XdchigV^cZY Wn ^c[dgbVi^dc igVchb^h)
h^dc gViZ( X]VccZa XVeVX^in VcY ZcZg\n a^b^iVi^dch S3T(
i]Z dei^bVa [gVbZ aZc\i]h [dg Y^[[ZgZci 8JI hX]ZbZh VgZ
^ckZhi^\ViZY VcY VcVanhZY id dWiV^c WZiiZg i]gdj\]eji VcY
ZcZg\n eZg[dgbVcXZh* 8ai]dj\] i]ZgZ ]VkZ WZZc hZkZgVa
hijY^Zh dc eVX`Zi h^oZ dei^b^hVi^dc ^c igVY^i^dcVa l^gZaZhh
VcY l^gZY cZildg`h S4T( i]ZhZ VgZ cdi Y^gZXian Veea^XVWaZ id
i]Z WVXiZg^Va hXZcVg^d*
L]Z Zc\^cZZg^c\ VheZXih d[ bdaZXjaVg Xdbbjc^XVi^dc
]VkZ V gZhZVgX] WVX`\gdjcY i]Vi ]Vh WZXdbZ ZhiVWa^h]ZY
^c gZXZci nZVgh* ?ZcZgVaan( bdaZXjaVg Xdbbjc^XVi^dc
gZhZVgX] XVc WZ XViZ\dg^oZY WVhZY dc !kZ eVgi^Vaan
dkZgaVee^c\ ide^Xh( ^cXajY^c\ bdYjaVi^dc iZX]c^fjZh
S5TS-,T( X]VccZa bdYZaa^c\ VcY cd^hZ VcVanh^h S--TS-.T(
XdY^c\ iZX]c^fjZh S-/T( egdidXdah S-0T VcY h^bjaVi^dc
iddah S-1T* 5LIIHTHPV RTQRDJDVLQP UFKHOHU HZLUV IQT
OQNHFWNDT FQOOWPLFDVLQP FKDPPHNU% VKWU% IQT HDFK
RTQRDJDVLQP UFKHOH DPG OQGWNDVLQP VHFKPLSWH% VKHTH
HZLUV GLIIHTHPV FKDPPHN OQGHNU DPG PQLUH OQGHNU
B*/C' >dg ZmVbeaZ( IQT GLIIWULQP&EDUHG FQOOWPLFDVLQP%
8iV`Vc VcY 8`Vc S-3T Xdch^YZg i]Z i^bZ hadiiZY( Gc)
G[[ CZnZY &GGC' bdYjaVi^dc WVhZY X]VccZa l]^X]
]Vh WZZc gZegZhZciZY Vh V W^cVgn hnbbZig^X X]VccZa
&9K;'( l]ZgZ a^\VcY gZXZeidgh VgZ Veea^ZY [dg YZiZXi^dc
Vi i]Z gZXZ^kZg* =^cda\]doVi^ Zi Va* S--TS-.T VcVanhZ
VcY bdYZa i]Z bdaZXjaVg Xdbbjc^XVi^dc X]VccZa l^i]
Xdch^YZgVi^dc d[ i]Z AKA WZilZZc XdchZXji^kZ igVchb^hh^dc
hnbWdah* 9P B*0C% VKH OQUV THNHXDPV GLIIWULQP&EDUHG
PQLUH UQWTFHU% LPFNWGLPJ RDTVLFNH UDORNLPJ PQLUH DPG
RDTVLFNH FQWPVLPJ PQLUH% DTH FQPULGHTHG' <QTHQXHT%
THJDTGLPJ VKH GLIIWULQP OQGHNU YLVK "QY% VKH DWVKQTU
LP B*1C THRTHUHPV VKH FQOOWPLFDVLQP YLVK DP DGGLVLXH
LPXHTUH 7DWUULDP PQLUH FKDPPHN OQGHN' Ac VYY^i^dc(
ZcZg\n VcY i]gdj\]eji Z[!X^ZcXn ^hhjZh l]Zc ji^a^o^c\
8JI hX]ZbZh ]VkZ WZZc hijY^ZY ^c hZchdg cZildg`h S.,T*
L]Z Xdcig^Wji^dch d[ i]^h eVeZg VgZ Vh [daadlh* Ld
djg `cdlaZY\Z( Vai]dj\] 8JI egdidXdah VgZ lZaa)`cdlc
XdcXZeih ^c cZildg`^c\ VcY XdY^c\ i]Zdgn( i]^h ^h i]Z
!ghi i^bZ i]Vi i]Z Veea^XVi^dc d[ `cdlc \ZcZi^X ad\^X
\ViZh S.-T ]Vh WZZc egdedhZY [dg bVee^c\ Zm^hi^c\ 8JI
egdidXdah id IK WVhZY bdaZXjaVg Xdbbjc^XVi^dch* AchiZVY
d[ Veean^c\ i]Z egZk^djh egZhZciZY ZcZg\n bdYZah ^c
S-/TS..T l]^X] iV`Z i]Z ZcZg\n Xdchjbei^dc d[ i]Z F8F<
\ViZ Vh Zfj^kVaZci id i]Vi dWiV^cZY [gdb i]Z ]nYgdanh^h d[
dcZ bdaZXjaZ d[ VYZcdh^cZ ig^e]dhe]ViZ &8LH'( i]^h eVeZg
egdedhZh V cZl ZcZg\n bdYZa( l]^X] ji^a^hZh i]Z gZXZci
ZmeZg^bZciVaan kVa^YViZY hnci]Zi^X W^dad\^XVa ad\^X \ViZh
^c S.-T* L]^h egdk^YZh V egdb^h^c\ bZi]dY d[ Veean^c\
hnci]Zi^X W^dad\^XVa XdbedcZcih [dg i]Z YZkZadebZci d[
bdaZXjaVg Xdbbjc^XVi^dc iZX]c^fjZh* 8ahd( i]Z eVeZg
^ckZhi^\ViZh i]Z dei^bVa [gVbZ h^oZ [dg YViV igVchb^hh^dc ^c
X]VccZa XVeVX^in VcY ZcZg\n XdchigV^cZY WVXiZg^Va fjdgjb
Xdbbjc^XVi^dc hnhiZbh id Zc]VcXZ i]gdj\]eji VcY ZcZg\n
Z[!X^ZcXn* KeZX^!XVaan( i]^h gZhZVgX] h]dlh ]dl Y^[[ZgZci
egdidXdah VcY [gVbZ aZc\i]h XVc WZ X]dhZc id dei^b^oZ
Y^[[ZgZci bdYZh d[ WVXiZg^Va Xdbbjc^XVi^dc* L]Z gZhjaih
egZhZciZY h]dl i]Vi i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn
YZeZcY dc Wdi] X]VccZa XdcY^i^dch VcY X]VgVXiZg^hi^Xh d[
igVchXZ^kZgh* 8ahd( l]Zc V XZgiV^c cjbWZg d[ bdaZXjaZh
VgZ gZaZVhZY Vi i]Z hiVgi d[ ZVX] igVchb^hh^dc( i]ZgZ ^h Vc
dei^bVa [gVbZ aZc\i] id VX]^ZkZ i]Z WZhi i]gdj\]eji VcY
ZcZg\n Z[!X^ZcXn* L]^h ldg` XdjaY WZ jhZY ^c ^begdk^c\
i]Z hZch^i^k^in d[ WVXiZg^Va W^dhZchdgh VcY Ygj\ YZa^kZgn
hnhiZbh* L]Z gZhi d[ i]^h eVeZg ^h dg\Vc^oZY Vh [daadlh6
Ac KZXi^dc .( i]Z WVh^X WVXiZg^Va Xdbbjc^XVi^dc hX]ZbZ
VcY i]Z igVchXZ^kZg bdYZah VgZ ^cigdYjXZY( [daadlZY Wn
i]Z ZhiVWa^h]bZci d[ i]Z X]VccZa ^c KZXi^dc /* Ac KZXi^dc
0( jhZ d[ i]Z 8JI egdidXdah VcY Zggdg YZiZXi^dc XdYZh
id Zc]VcXZ i]Z hnhiZb eZg[dgbVcXZ ^h egZhZciZY( VcY i]Z
i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn VcVanh^h VgZ ^cigdYjXZY*
L]^h ^h [daadlZY Wn i]Z cjbZg^XVa gZhjaih VcY Y^hXjhh^dch ^c
KZXi^dc 1( l]ZgZ i]Z dei^bVa eVX`Zi h^oZ ^h YZiZgb^cZY Wn
bVm^b^o^c\ i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn* >^cVaan(




L]Z ]^\] YZ\gZZ d[ gVcYdbcZhh VcY a^b^iZY XVeVW^a^i^Zh
d[ V eVgi^XjaVg WVXiZg^jb bV`Zh Xdbbjc^XVi^dc WZilZZc
ild ^cY^k^YjVa WVXiZg^V jcgZa^VWaZ S.T* Ac VYY^i^dc( i]Z
Xdbbjc^XVi^dc YZaVnh XVc WZ [V^gan aVg\Z YjZ id W^dad\^XVa
VXi^dch hjX] Vh igVchXg^ei^dc VcY igVchaVi^dc* Kd Vc
^cY^k^YjVa WVXiZg^jb ^h kZgn eg^b^i^kZ VcY jcgZa^VWaZ VcY
]ZcXZ ^cXVeVWaZ d[ igVch[Zgg^c\ ^c[dgbVi^dc Wn ^ihZa[*
@ZcXZ( id VX]^ZkZ Xdbbjc^XVi^dc hnhiZb gZa^VW^a^in(
lZ ]ZgZ ji^a^hZ i]Z Xdbbjc^XVi^dc bdYZa WZilZZc ild
edejaVi^dch d[ WVXiZg^V egdedhZY ^c S.T l]ZgZ V XajhiZg
d[ WVXiZg^V aVg\Z Zcdj\] id XdaaZXi^kZan VX]^ZkZ gZa^VWaZ
igVchb^hh^dc VcY gZXZei^dc d[ bdaZXjaVg ^c[dgbVi^dc ^h
igVeeZY ^c V X]VbWZg id [dgb V cdYZ* L]Z bdYZa
Xdch^hih d[ i]Z igVchb^iiZg cdYZ VcY i]Z gZXZ^kZg cdYZ
XdciV^c^c\ \ZcZi^XVaan bdY^!ZY WVXiZg^V VWaZ id hZchZ
heZX^!X ineZh d[ h^\cVah VcY gZhedcY VXXdgY^c\an S.T( VcY
i]Z Xdbbjc^XVi^dc X]VccZa* EdaZXjaVg Xdbbjc^XVi^dc
Xdbeg^hZh egdYjXi^dc d[ i]Z h^\cVaa^c\ bdaZXjaZh Wn
i]Z igVchb^iiZg( i]Z^g egdeV\Vi^dc i]gdj\] i]Z bZY^jb
jcYZg\d^c\ 9gdlc^Vc bdi^dc VcY XdcXZcigVi^dc hZch^c\ Wn
i]Z gZXZ^kZg cdYZ id egdYjXZ ajb^cZhXZcXZ l]dhZ hiZVYn)
hiViZ bZVhjgZbZci egdYjXZh V XdcXZcigVi^dc Zhi^bVi^dc
VcY ]ZcXZ YZXdYZh i]Z igVchb^iiZY ^c[dgbVi^dc S.T*
=cXdY^c\ ^h k^V i]Z kVg^Vi^dc d[ i]Z XdcXZcigVi^dc
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_e_`SZ W_ [\` OQ`WbS O[R `VS^S W_ PO_OY `^O[_Q^W]`W\[ \T YadE&
Yad< O[R Yad56347( JW`V `VS POQ`S^WOY ]\]aYO`W\[ W[Q^SO_S&
`VS Oa`\W[RaQS^_ OQQaZaYO`S a[`WY `VS Q\[QS[`^O`W\[ SdQSSR_
O `V^S_V\YR cVWQV OYY\c_ `VS PW[RW[U PS`cSS[ 3;? O[R ?adE(
$P% ?adE W_ P\a[R `\ 3;?& OQ`WbO`W[U `VS `^O[_Q^W]`W\[ \T `VS
YaZW[S_QS[QS US[S_(
d[ h^\cVaa^c\ bdaZXjaZh VcY ^ih igVchb^hh^dc gZa^Zh dc
Y^[[jh^dc ^c V i]ZdgZi^XVaan ^c!c^iZ heVXZ*
Ac i]^h egdedhZY bdYZa( Wdi] i]Z igVchb^iiZg VcY gZXZ^kZg
cdYZh XdciV^c ; ^chiVcXZh d[ i]Z WVXiZg^jb A' !SEJGRK* AYQ
>@ U[UVHOU QI VKH EDFVHTLD B+,C% !"$ DPG #%&% WULPJ 3F[N
8QOQUHTLPH ;DFVQPH #38;$ DU ULJPDNNLPJ OQNHFWNHU%
DTH FQPULGHTHG LP VKLU YQTM' L]ZhZ WVXiZg^V VgZ bdi^aZ
gdYh( ,*4)-*/#; ^c Y^VbZiZg VcY -*4).*0#; ^c aZc\i] S.0T*
AKH IQTOHT >@ U[UVHO FQPVTQNU PQTODN OQVLNLV[ DPG
LU EDUHG QP =&QFVDPQ[N&KQOQUHTLPH NDFVQPH #40&8@;$%
GHPQVHG DU A[RH 9 DWVQLPGWFHT% YKLFK LU U[PVKHUL\HG
E[ 3LP@ #THJWNDVHG E[ JHPH DLPU$ DPG GHVHFVHG E[ D
K[ETLG UHPUQT MLPDUH 3LP? B+,C' 9^dajb^cZhXZcXZ ^c
i]^h WVXiZg^jb ^h XdcigdaaZY Wn i]Z #%& hnhiZb( l]^X]
^h XdbedhZY d[ ild gZ\jaVidgn \ZcZh( ajmA VcY ajmJ(
XdY^c\ [dg egdiZ^ch DjmA VcY DjmJ( gZheZXi^kZan* AKH
RTQFHUU QI NWOLPHUFHPFH RTQGWFVLQP LU DU IQNNQYU2 Vi
adl XZaa YZch^i^Zh l]Zc dcan V hbVaa cjbWZg d[ WVXiZg^V
VgZ egZhZci( i]Z h^\cVa F)&/)dmd)]ZmVcdna')D)]dbdhZg^cZ
aVXidcZ &/)dmd);2)@KD'( l]^X] LU GHPQVHG DU A[RH 99
DWVQLPGWFHT( ^h hnci]Zh^oZY Wn i]Z egdiZ^c DjmA( VcY ^h
egdYjXZY Wn i]Z WVXiZg^V Vi V adl aZkZa* L]Zc i]Z bdaZXjaZh
Y^[[jhZ dji d[ i]Z WVXiZg^V XZaah VcY egdeV\ViZ ^cid i]Z
hjggdjcY^c\ Zck^gdcbZci* O]Zc i]Z WVXiZg^Va edejaVi^dc
^cXgZVhZh( LneZ AA XdcXZcigVi^dc VgdjcY i]Z cdYZ l^aa \gdl
^ciZgVXi^c\ l^i] ^ih a^\VcY gZXZeidg( i]Z DjmJ egdiZ^c( ^[ i]Z
XdcXZcigVi^dc d[ i]Z h^\cVa gZVX]Zh V Xg^i^XVa i]gZh]daY* L]Z
DjmJ+LneZ AA XdbeaZm W^cYh id V gZ\^dc d[ <F8 XVaaZY i]Z
MUX Wdm( VXi^kVi^c\ i]Z igVchXg^ei^dc d[ i]Z W^dajb^cZhXZcXZ
deZgdc( l]^X] ^h bVYZ je d[ i]Z ajm;<89= \ZcZh* Ac
VYY^i^dc( i]Z DjmJ+LneZ AA XdbeaZm Vahd XVjhZh LneZ AA
Vjid^cYjXZg &k^V DjmA' id WZ egdYjXZY Vi V ]^\]Zg aZkZa*
L]jh( LneZ AA Vjid^cYjXZg Vjid)^cYjXZh ^ih dlc hnci]Zh^h*
L]^h egdXZhh ^h ^aajhigViZY ^c >^\* -*
Ac i]^h ldg`( i]Z cjbWZg d[ WVXiZg^V ^c ZVX] cdYZ ^h
VhhjbZY id WZ XdchiVci* >dg ZmVbeaZ( i]Z X]VbWZg XdjaY
WZ V X]ZbdhiVi( ^c l]^X] V WVXiZg^Va edejaVi^dc XdjaY
WZ bV^ciV^cZY Vi V XdchiVci YZch^in7 i]^h h^ijVi^dc ]Vh









3LJVSH &# 4OQ`S^WOY Q\ZZa[WQO`W\[ _QVSZS(
Zck^gdcbZcih S.1T* 8[iZg XZgiV^c ^c^i^Va VY_jhibZcih( i]Z
dkZg"dl gViZ XdjaY WZ gZ\jaViZY VcY i]Z ^c"dl gViZ d[
cjig^Zcih ldjaY WZ XVeVWaZ d[ gZ\jaVi^c\ VcY bV^ciV^c^c\
V XdchiVci edejaVi^dc ^c i]Z \gdli] X]VbWZg( i]gdj\]
i]Z \ZcZi^X gZ\jaViZY WVXiZg^Va \gdli]( Y^k^h^dc VcY YZVi]
S.1T* 9V LU DUUWOHG VKDV HDFK EDFVHTLWO FDP UHPUH
DPG RTQGWFH VYQ GLIIHTHPV V[RHU QI 38; OQNHFWNHU%
URHFL!FDNN[ A[RH 9 DPG A[RH 99 DWVQLPGWFHTU OHPVLQPHG
DEQXH' 8HPFH% HDFK EDFVHTLWO OWUV EH HSWLRRHG LP
JHPHTDN YLVK VYQ GLUVLPFV THFHRVQT V[RHU #IQT A[RH 9
DPG A[RH 99 OQNHFWNHU$ VQ RHTIQTO LVU IWPFVLQPDNLV[ DU
D VTDPUOLVVHT QT THFHLXHT' 8QYHXHT% GHRHPGLPJ QP VKH
GLIIHTHPV IWPFVLQPDNLVLHU% DU D VTDPUOLVVHT QT THFHLXHT%
QPN[ QPH V[RH QI THFHRVQT LU DFVLXDVHG' 6QT VKH EDFVHTLD
LP VKH VTDPUOLVVHT PQGH% QPN[ A[RH 9 THFHRVQTU #3LP?$
DTH DFVLXDVHG DPG VKH JHPH HZRTHUULQP QI DLPU LU
THRTHUUHG% YKLNH IQT EDFVHTLD LP VKH THFHLXHT PQGH% QPN[
A[RH 99 THFHRVQTU #;WZ?$ DTH HPDENHG DPG VKH JHPH
HZRTHUULQP QI NWZ9 LU THRTHUUHG% D RTQFHUU YKLFK FDP EH
FQPVTQNNHG E[ RTQRHT HP\[OHU'
'# 05.;;28 9<128
Ac i]Z X]VccZa bdYZa h]dlc ^c >^\* .( 8@Dh egdeV\ViZ
i]gdj\] i]Z X]VccZa k^V V Y^[[jh^dc egdXZhh ^c V i]gZZ
Y^bZch^dcVa bZY^jb( l]^X] ^h VhhjbZY id WZ ZmigZbZan
aVg\Z XdbeVgZY id i]Z h^oZ d[ i]Z ^c[dgbVi^dc bdaZXjaZh*
>jgi]ZgbdgZ( Xdaa^h^dch WZilZZc i]ZhZ bdaZXjaZh VgZ
cZ\aZXiZY VcY i]Z^g bdi^dc ^h ^che^gZY Wn i]Z [dgXZh
egdYjXZY Wn i]Z XdchiVci gVcYdb i]ZgbVa bdaZXjaVg
"jXijVi^dch l^i]^c i]Z "j^Y bZY^jb* L]Z WVXiZg^V ^ch^YZ
i]Z igVchb^iiZg cdYZ XVc egdYjXZ kVg^djh XdcXZcigVi^dch d[
LneZ AA bdaZXjaZh id WZ igVchb^iiZY i]gdj\] i]Z X]VccZa
Wn i]Z hi^bjaVi^dc d[ Y^[[ZgZci aZkZah d[ XdcXZcigVi^dc d[
URHFL!F UVLOWNDPVU* L]Z Zb^iiZY h^\cVaa^c\ bdaZXjaZh i]Zc
Y^[[jhZ i]gdj\] i]Z X]VccZa id i]Z gZXZ^kZg l]^X] ^h Vi
V Y^hiVcXZ 5 [gdb i]Z igVchb^iiZg* 8i i]Z gZXZ^kZg( ZVX]
WVXiZg^jb hZchZh i]Z XdcXZcigVi^dc d[ LneZ AA bdaZXjaZh
i]gdj\] i]Z XdggZhedcY^c\ LneZ AA gZXZeidgh #;WZ?$(
[daadlZY Wn i]Z egdYjXi^dc d[ ?>H Wn i]Z WVXiZg^V( l]^X]
^h jhZY id YZXdYZ i]Z ^ceji h^\cVa XdcXZcigVi^dc*
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Mh^c\ IK( i]Z WVXiZg^V XZaah ^c i]Z gZXZ^kZg XVc
hncX]gdcdjhan gZhedcY id i]Z bdaZXjaZh Vh i]Zn Vgg^kZ*
8i i]Z gZXZ^kZg( Vai]dj\] i]Z bdaZXjaZh eVhh i]gdj\] i]Z
WVXiZg^V XZaah ^c i]Z cdYZ( i]Z XdcXZcigVi^dc d[ h^\cVaa^c\
bdaZXjaZh VcY i]Z ajb^cZhXZcXZ djieji l^aa cdi WZ V[[ZXiZY
h^cXZ i]Z LneZ A gZXZeidgh VgZ cdi VXi^kViZY ZcVWa^c\
i]Z X]VccZa XVc WZ bdYZaaZY Vh V ;dbbjc^XVi^dc k^V
<^[[jh^dc &;k<' X]VccZa Vh [daadlh*
L]Z egdedhZY X]VccZa ^h V W^cVgn VhnbbZig^X X]VccZa
&98;' l^i] W^cVgn ^ceji VcY W^cVgn djieji( VcY V
egdWVW^a^in d[ Zggdg* Ld Z[[ZXi^kZan gZegZhZci i]Z igVchb^iiZY
hnbWdah( i]Z egdeV\Vi^dc i^bZ ^h Y^k^YZY ^cid i^bZ hadih d[
ZfjVa aZc\i]( YZcdiZY Wn TQ( ^c ZVX] d[ l]^X] dcZ hnbWda
egdeV\ViZh* Ac[dgbVi^dc ^h ZcXdYZY Wn XdcXZcigVi^dc
l^i] W^cVgn gZegZhZciVi^dc* KeZX^!XVaan( ^[ i]Z cjbWZg
d[ ^c[dgbVi^dc bdaZXjaZh Vgg^k^c\ Vi i]Z gZXZ^kZg ^c V
XZgiV^c i^bZ hadi ZmXZZYh V i]gZh]daY % ( i]Z hnbWda ^h
^ciZgegZiZY Vh p-q7 di]Zgl^hZ( ^i l^aa WZ iV`Zc Vh p,q*
EdgZdkZg( Zbeadn^c\ GGC bdYjaVi^dc( i]Z gZaZVhZ d[
bdaZXjaZh ^c V i^bZ hadi gZegZhZcih V W^cVgn dcZ l]^aZ
i]Z^g VWhZcXZ [dg i]Z hVbZ YjgVi^dc gZegZhZcih V W^cVgn
oZgd* =ggdgh bVn WZ XVjhZY Wn AKA l]ZgZ V h^\cVa ^c
l]^X] dcZ hnbWda ^ciZg[ZgZh l^i] hjWhZfjZci hnbWdah* Ai
h]djaY WZ cdi^XZY i]Vi i]Z gZXZ^kZY h^\cVah iZcY id hegZVY
id hjWhZfjZci hnbWdah VcY hbZVg ^cid ZVX] di]Zg l]Zc
V hZfjZcXZ d[ hnbWdah ^h igVchb^iiZY* AKA ^h gZaViZY id
i]Z bZY^jb egdeZgi^Zh( i]Z hnbWda egdeV\Vi^dc Y^hiVcXZ
VcY i]Z i]gZh]daY kVajZ hZaZXiZY* @ZgZ( hdbZ ^c[dgbVi^dc
bdaZXjaZh bVn Vgg^kZ Vi i]Z gZXZ^kZg V[iZg i]Z XjggZci i^bZ
hadi VXXdgY^c\ id i]Z Y^[[jh^dc YncVb^Xh aZVY^c\ id i]Z
^cXdggZXi YZXdY^c\ d[ i]Z cZmi gZXZ^kZY hnbWda*
Kd i]Z ^c[dgbVi^dc bdaZXjaZh egdeV\ViZ i]gdj\]
i]Z "j^Y bZY^jb jcYZg\d^c\ 9gdlc^Vc bdi^dc l]^X]
^cigdYjXZh gVcYdbcZhh VcY V egdWVW^a^in i]Vi i]Z bdaZXjaZ
l^aa ]^i i]Z gZXZ^kZg Vi V i^bZ hadi* 8i V XZgiV^c i^bZ
YjgVi^dc @( i]Z XVeijgZ egdWVW^a^in ^c V i]gZZ Y^bZch^dcVa
Zck^gdcbZci ^h \^kZc Wn S..T6











l]ZgZ 5 ^h i]Z Y^hiVcXZ WZilZZc i]Z ^c[dgbVi^dc
bdaZXjaZ VcY V gZXZ^kZg l^i] gVY^jh 1( i]Z kVajZ d[ l]^X]
^h gZaViZY id i]Z cjbWZg d[ WVXiZg^V ; ^c i]Z gZXZ^kZg cdYZ*
L]Z Y^[[jh^dc XdZ[!X^Zci 1 ^h (&- # %$!*Xb&h!%( l]^X]
^h hZiiaZY Vh V XdchZgkVi^kZ kVajZ [dg 8@D ^c lViZg Vi &)#;
S.2T*
L]Z Xdbbjc^XVi^dc X]VccZa ^h V 9^cdb^Va dcZ( l]ZgZ
ZVX] bdaZXjaZ Z^i]Zg Vgg^kZh Vi i]Z gZXZ^kZg dg YdZh cdi* AKA
bZVch i]Vi i]Z cjbWZg d[ bdaZXjaZh gZXZ^kZY ^c V i^bZ hadi(
YZcdiZY Wn .]^i ^h bVYZ je d[ i]Z bdaZXjaZh hZci Vi i]Z hiVgi
d[ i]Z XjggZci i^bZ hadi &.&' VcY i]Z hjb d[ i]dhZ hZci Vi i]Z
hiVgi d[ i]Z egZk^djh hnbWda YjgVi^dch &.-'* Ai ^h VhhjbZY
i]Vi < ^c[dgbVi^dc bdaZXjaZh VgZ gZaZVhZY Vi i]Z hiVgi d[
ZVX] hnbWda* 8ahd( i]Z igVchb^iiZY ^c[dgbVi^dc ^cXajYZh
8 W^ih* <jZ id AKA( i]Z 6i] !6 ) /&' 80" hnbWda XVc WZ
V[[ZXiZY Wn i]Z hnbWdah [gdb !6 ! %" egZk^djh i^bZ hadih*
8ahd( 4) !7 ) /&' 60" ^h jhZY id gZegZhZci i]Z igVchb^iiZY
^c[dgbVi^dc hnbWda [gdb i]Z !7 ! %"i] egZk^djh i^bZ hadi
VcY 4% gZegZhZcih i]Z igVchb^iiZY hnbWda ^c i]Z XjggZci
i^bZ hadi* >dg i]Z 6i] hnbWda( i]Z cjbWZg d[ bdaZXjaZh
gZXZ^kZY l^i]^c i]Z XjggZci i^bZ YjgVi^dc ^h V gVcYdb
kVg^VWaZ VcY [daadlh V W^cdb^Va gZegZhZciVi^dc( l]^X] XVc
WZ Veegdm^bViZY l^i] V cdgbVa Y^hig^Wji^dc S.3T6
.& ' 4%* !<' /-" ' 4%+ !</-' </- !% ! /%"" &.'
l]ZgZ /% gZegZhZcih i]Z XVeijgZ egdWVW^a^in l^i]
gZXZ^kZg gVY^jh 1( igVchb^hh^dc Y^hiVcXZ 5 VcY hnbWda
YjgVi^dc @-( l]^X] XVc WZ XVaXjaViZY [gdb ZfjVi^dc !%"*
Ai ]Vh WZZc hiViZY i]Vi [dg i]Z 6i] hnbWda( i]ZgZ Zm^hi
!6 ! %" egZk^djh i^bZ hadih* L]jh( i]ZgZ VgZ &( Y^[[ZgZci
XVhZh ^c W^cVgn gZegZhZciVi^dc( i]Z YZX^bVa gZegZhZciVi^dch
d[ l]^X] VgZ , id &&( ! %'* >dg ZmVbeaZ( i]ZgZ VgZ
ild egZk^djh i^bZ hadih [dg i]Z i]^gY hnbWda( i]Z 4
XdggZhedcY^c\ XVhZh d[ l]^X] XVc WZ gZegZhZciZY Wn
&,,,(,,-(,-,(,--(-,,(-,-(--,(---'( l]ZgZ i]Z aVhi W^i
gZegZhZcih i]Z XjggZci hnbWda VcY i]Z di]Zg ild W^ih
gZegZhZci i]Z egZk^djh hnbWdah* Ac di]Zg ldgYh( i]ZgZ Zm^hi
&(!% Y^[[ZgZci Zggdg eViiZgch [dg V !mZY igVchb^iiZY hnbWda
^c i]Z XjggZci i^bZ hadi* >dg i]Z >i]!> ) /%' &(!%0" Zggdg
eViiZgc( i]Z cjbWZg d[ aZ[i dkZg bdaZXjaZh .-!." WZadc\^c\























' + !#-!."' $&-!.""
&/'
l]ZgZ =))!% . =) ! =)!%( VcY =) ^h i]Z XVeijgZ
egdWVW^a^in l^i] gZXZ^kZg gVY^jh 1( igVchb^hh^dc Y^hiVcXZ
5 VcY i^bZ YjgVi^dc d[ 7@-7 #-!."' $
&
-!." VgZ i]Z bZVc VcY
kVg^VcXZ d[ i]Z Y^hig^Wji^dc d[ i]Z cjbWZg d[ aZ[i dkZg
bdaZXjaZh [gdb Vaa i]Z egZk^djh i^bZ hadih( gZheZXi^kZan*
L]Z idiVa cjbWZg d[ bdaZXjaZh .]^i!." gZXZ^kZY ^c i]Z 6
i]
hnbWda YjgVi^dc ^h i]Z hjb d[ .& VcY .-!."*
A[ i]Z igVchb^iiZY hnbWda ^c i]Z XjggZci i^bZ hadi ^h V
p-q &4% . %'( i]Z cjbWZg d[ gZXZ^kZY bdaZXjaZh cZZYh id
WZ aVg\Zg i]Vc % [dg XdggZXi YZXdY^c\* L]jh [dg i]Z >i] Zggdg
eViiZgc( i]Z idiVa cjbWZg d[ bdaZXjaZh i]Vi ]VkZ Vgg^kZY ^c
i]Z XjggZci i^bZ hadi ^h gZegZhZciZY Wn6







l]ZgZ #]^i!." VcY $
&
]^i!." VgZ i]Z ZmeZXiVi^dc VcY kVg^VcXZ























l]ZgZ i]Z 0)[jcXi^dc ^h i]Z iV^a egdWVW^a^in d[ i]Z
hiVcYVgY cdgbVa Y^hig^Wji^dc* K^b^aVgan( [dg i]Z XVhZ l]Zc
i]Z hnbWda ^c i]Z XjggZci i^bZ hadi ^h ,( i]Z idiVa cjbWZg d[
bdaZXjaZh gZXZ^kZY ^c i]Z 6i] hnbWda YjgVi^dc ^h6
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@ZcXZ( i]Z Zggdg egdWVW^a^in [dg i]Z XVhZ l]Zc i]Z



















Ai ^h VhhjbZY i]Vi i]Z igVchb^iiZg hZcYh p,qh VcY p-qh
l^i] ZfjVa [gZfjZcXn* <jZ id i]Z [VXi i]Vi i]ZgZ Zm^hi &(
Y^[[ZgZci Zggdg eViiZgch( i]Vi i]Z XVeijgZ egdWVW^a^in ^h V
[jcXi^dc d[ 1( 5( @-( VcY i]Vi i]Z gZXZ^kZg gVY^jh 1 ^h
YZiZgb^cZY Wn i]Z cjbWZg d[ WVXiZg^V ; ^c i]Z cdYZ( i]Z









L]Z W^i Zggdg gViZ &9=J' ^h V `Zn eVgVbZiZg ZbeadnZY
id VhhZhh i]Z eZg[dgbVcXZ d[ Xdbbjc^XVi^dc hnhiZbh VcY
]ZgZ 9=J gZ[Zgh id i]Z egdWVW^a^in d[ dcZ W^i Zggdg l]Zc
^c[dgbVi^dc hnbWdah VgZ igVchb^iiZY ^c i]Z Y^[[jh^dc WVhZY
Xdbbjc^XVi^dc X]VccZa* 8XXdgY^c\ id S3T( bdhi bdaZXjaZh
Vgg^kZ Vi i]Z gZXZ^kZg ^c V gZaVi^kZan h]dgi i^bZ l]^aZ dcan
V [Zl bdaZXjaZh Vgg^kZ V[iZg V kZgn adc\ eZg^dY d[ i^bZ(
l]^X] l^aa aZVY id Vc jchVi^h[VXidg^an ^cXgZVh^c\ VkZgV\Z
]^ii^c\ i^bZ* Ac i]^h bdYZa( i]Z hnbWda YjgVi^dc @- ^h
X]dhZc Vh i]Z i^bZ Vi l]^X] 2,# d[ i]Z bdaZXjaZh ]VkZ
Vgg^kZY Vi i]Z gZXZ^kZg( ^*Z* / !?' @" ^c ZfjVi^dc &-' ^h iV`Zc
Vh ,*2* Ai ]Vh WZZc hiViZY i]Vi i]Z Zggdg egdWVW^a^in ^h V
[jcXi^dc d[ eVgVbZiZgh <( % ( ;( 5( @-* L]jh ^c i]^h eVeZg(
[dg \^kZc kVajZh d[ <( ;( 5( @-( i]Z 9=J ^h iV`Zc Vh i]Z
kVajZ l]Zc i]Z Zggdg egdWVW^a^in XVaXjaViZY Wn ZfjVi^dc
&4' gZVX]Zh ^ih b^c^bjb [dg % ) /%' <0* L]Z XdggZhedcY^c\
kVajZh d[ i]gZh]daY VgZ Veea^ZY ^c i]Z [daadl^c\ gZhZVgX]*
(# .?> =?<A<0<8@
;]VccZah l^i] V gZaVi^kZan ]^\] 9=J aZkZa XVjhZ [gZfjZci
eVX`Zi Xdggjei^dch VcY dji)d[)hZfjZcXZ YZa^kZgn( cZZY^c\
Zggdg X]ZX` XdYZh VcY 8JI bZX]Vc^hbh [dg Z[[ZXi^kZ Zggdg
YZiZXi^dc VcY gZXdkZgn( gZheZXi^kZan S1T* 8JI [dgbh i]Z
WVh^h d[ eZZg)id)eZZg egdidXdah i]Vi egdk^YZ [dg i]Z gZa^VWaZ
igVch[Zg d[ ^c[dgbVi^dc VcY ^h Vc Zggdg Xdcigda iZX]c^fjZ
id ZchjgZ i]Vi V YViV higZVb ^h YZa^kZgZY VXXjgViZan
id i]Z jhZg YZhe^iZ igVchb^hh^dc Zggdgh* L]Z WVh^X
ZaZbZcih d[ 8JI egdidXdah VgZ6 ^c[dgbVi^dc igVch[Zgg^c\
[gVbZh( VX`cdlaZY\ZbZci [gVbZh &8;Ch' VcY cZ\Vi^kZ
VX`cdlaZY\ZbZcih &F8Ch' id h^\c^[n i]Z gZXZ^ei d[ V \^kZc
[gVbZ7 i]Z i^bZdji bZX]Vc^hb gZfj^gZY id bV^ciV^c i]Z
"dl d[ [gVbZh*
8YkVcXZh ^c hnci]Zi^X W^dad\n( eVgi^XjaVgan i]Z [djcYV)
i^dc d[ i]Z 9^d9g^X`h YViVWVhZ S.4T( ZcVWaZ bVcn XVeVW^a)
^i^Zh WVhZY dc \ZcZi^XVaan Zc\^cZZgZY WVXiZg^V( ^cXajY^c\
i^b^c\( Xdjci^c\( XadX`^c\( ad\^X \ViZh( eViiZgc YZiZXi^dc
VcY ^ciZgXZaajaVg Xdbbjc^XVi^dc S.5T* EdgZdkZg( WZXVjhZ
8JI bZX]Vc^hbh VcY Zggdg Xdcigda deZgVi^dch XVc WZ
^beaZbZciZY i]gdj\] X^gXj^ih S1T( i]ZhZ bVn i]jh WZ ^beaZ)
bZciZY ^c WVXiZg^Va Xdbbjc^XVi^dc hnhiZbh Vh lZaa* L]Z
KO)8JI egdidXda ]Vh WZZc ^ckZhi^\ViZY ^c djg egZk^djh
ldg` S2T l]^X] h]dlh i]Vi ^i hj[[Zgh [gdb ^cZ[!X^ZcXn YjZ
id i]Z [VXi i]Vi i]Z X]VccZa ^h ^YaZ WZilZZc i]Z igVchb^hh^dc
d[ i]Z bZhhV\Z VcY i]Z gZXZei^dc d[ ^ih 8;C dg F8C*
L]ZdgZi^XVaan( i]Z ?9F)8JI VcY KJ)8JI egdidXdah d[[Zg
V WZiiZg eZg[dgbVcXZ Wji ]VkZ V ]^\]Zg gZfj^gZbZci [dg
Wj[[Zgh Vi i]Z gZXZ^kZg* L]^h eVeZg VcVanhZh i]Z i]gZZ WVh^X
8JI hX]ZbZh id YZiZgb^cZ i]Z dei^bVa [gVbZ h^oZ [dg
Y^[[ZgZci bdYZh d[ i]Z X]VccZa eVgVbZiZgh id Zc]VcXZ
i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn ^c i]Z WVXiZg^Va fjdgjb
Xdbbjc^XVi^dc hnhiZb*
@ZgZ( i]Z igVchb^iiZg \ZcZgViZh V hZfjZcXZ d[ ^c[dgbV)
i^dc [gVbZh [dg igVchb^hh^dc( ZVX] d[ l]^X] XdciV^ch V
]ZVYZg l^i] hZfjZcXZ cjbWZgh ZhhZci^Va [dg ^c)hZfjZcXZ
YZa^kZgn( ^c[dgbVi^dc W^ih VcY Zggdg YZiZXi^dc W^ih* ;nXa^X
gZYjcYVcXn X]ZX` &;J;' XdYZh VgZ jhZY id Z[[ZXi Zggdg
YZiZXi^dc( gZegZhZciZY Wn edancdb^Vah( ]Vk^c\ \ddY Zggdg
hZch^c\ eZg[dgbVcXZ( [Vhi ZcXdY^c\ VcY YZXdY^c\ XVeV)
W^a^i^Zh( VcY Veea^XVW^a^in id kVgn^c\ bZhhV\Z aZc\i]h S1T7
i]Zn VgZ VeeZcYZY id i]Z [gVbZ id YZiZgb^cZ ^[ Zggdg dXXjgh
Yjg^c\ igVchb^hh^dc* L]Z i]gZZ Xdbbdcan jhZY kZgh^dch d[
\ZcZgVidg edancdb^Va ^c ^cYjhign VgZ6
% ;J;4 . A, # A+ # A* # A( # A& # %
% ;J;-. . A%& # A%% # A' # A& # %
% ;J;-2 . A%* # A%) # A& # %
Ai ^h VhhjbZY i]Vi i]Z ^c[dgbVi^dc "dlh dcan ^c dcZ
Y^gZXi^dc( [gdb i]Z igVchb^iiZg id i]Z gZXZ^kZg* L]Z gZkZghZ
Xdbbjc^XVi^dc X]VccZa ^h jhZY dcan [dg i]Z igVchb^hh^dc
d[ 8;Ch+F8Ch* 3U KDU EHHP UVDVHG ^c KZXi^dc .( [dg
i]Z igVchb^iiZg cdYZ( dcan LneZ A gZXZeidgh VgZ VXi^kViZY(
l]^aZ [dg i]Z gZXZ^kZg cdYZ( dcan LneZ AA gZXZeidgh VgZ
ZcVWaZY* Ac VYY^i^dc( WZXVjhZ i]Z h^\cVaa^c\ bdaZXjaZh
jhZY id ZcXdYZ i]Z VX`cdlaZY\ZbZci [gVbZh ^c i]Z
gZkZghZ X]VccZa &LneZ A bdaZXjaZh' VgZ Y^[[ZgZci [gdb
Vjid^cYjXZgh jhZY id ZcXdYZ i]Z ^c[dgbVi^dc [gVbZh ^c
i]Z [dglVgY X]VccZa &LneZ AA bdaZXjaZh'( i]Zn l^aa cdi
^ciZg[ZgZ l^i] ZVX] di]Zg* 8ahd( Vi i]Z gZXZ^kZg cdYZ(
i]Z ^c]^W^i^dc d[ VKH HZRTHUULQP QI JHPH NWZ9 bV`Zh ^i
^bedhh^WaZ id \ZcZgViZ HZVTD LneZ AA bdaZXjaZh( egdk^Y^c\
V bdgZ VXXjgViZ YZXdY^c\ d[ i]Z igVchb^iiZY ^c[dgbVi^dc
Vi i]Z gZXZ^kZg* @LOLNDTN[% DV VKH VTDPUOLVVHT PQGH% VKH
THRTHUULQP QI JHPH HZRTHUULQP QI DLPU THRTHUUHU VKH
U[PVKHULU QI HZVTD A[RH 9 OQNHFWNHU% ODMLPJ LV OQTH
DFFWTDVH VQ GHFQGH VKH DFMPQYNHGJHOHPV LPIQTODVLQP
DV VKH VTDPUOLVVHT* L]ZgZ[dgZ( Wdi] i]Z igVchb^iiZg
VcY gZXZ^kZg VgZ VWaZ id \ZcZgViZ VcY gZXZ^kZ Y^[[ZgZci
ineZh d[ h^\cVaa^c\ bdaZXjaZh id Vkd^Y VY_VXZci X]VccZa
^ciZg[ZgZcXZ* EdgZdkZg( \ZcZi^X bVg`^c\ iZX]c^fjZh( hjX]
Vh "jdgZhXZci aVWZaa^c\ iZX]cdad\n( XdjaY WZ Veea^ZY id
Y^hi^c\j^h] WZilZZc GLIIHTHPV V[RHU QI OQNHFWNHU WUHG
IQT UHPGLPJ OHUUDJHU DPG VKDV IQT DFMPQYNHGJHOHPV
OHUUDJHU IQT EHVVHT QEUHTXDVLQP S/,T*
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GV^\aUV]a` O[R 7[S^Ue 7T!QWS[Qe 4O_SR COQXS` FWfS B]`WZWfO`W\[ \T 3ED C^\`\Q\Y_ W[ 4OQ`S^WOY Da\^aZ 5\ZZa[WQO`W\[_5( 4OW& S` OY(
?ZcZgVaan( h]dgiZg [gVbZh VgZ bdgZ gZa^VWaZ( l]^aZ
adc\Zg [gVbZ h^oZh VgZ VhhdX^ViZY l^i] \gZViZg adhh gViZh
l]^X] bVn gZhjai ^c gZYjXi^dch d[ i]gdj\]eji VcY ZcZg\n
Z[!X^ZcXn YZhe^iZ i]Z^g ^cXgZVhZY ^c[dgbVi^dc WadX` h^oZ*
@ZcXZ( lZ ^cij^i^kZan ZmeZXi Vc dei^bVa [gVbZ h^oZ i]Vi
WVaVcXZh i]ZhZ Xdc"^Xi^c\ ^ciZgZhih* LgVY^i^dcVaan( Zggdg
Xdcigda ^h YZXdjeaZY [gdb YViV a^c` aVnZg eVX`Zi h^oZ
dei^b^hVi^dc S4T* @dlZkZg( Zggdg Xdcigda eVg^i^Zh XdchjbZ
kVajVWaZ igVchXZ^kZg i^bZ VcY ZcZg\n l]^X] bjhi WZ iV`Zc
^cid VXXdjci ^c WVXiZg^Va cdYZh* L]Z ZcXdY^c\+YZXdY^c\
i^bZ VcY ZcZg\n Vahd cZZY id WZ ^cXdgedgViZY( l]^X] l^aa WZ
Y^hXjhhZY aViZg* Gjg VeegdVX] id eVX`Zi aZc\i] dei^b^oVi^dc
^h jc^fjZ ^c i]^h gZ\VgY* Ac i]Z [daadl^c\ hjWhZXi^dch(
lZ Wg^Z"n ZmVb^cZ i]Z i^bZ VcY ZcZg\n Xdchjbei^dc
X]VgVXiZg^hi^Xh VcY YZ!cZ V hj^iVWaZ dei^b^oVi^dc bZig^X*
(#%# 2PHSJW OQGHN
Ac V XdckZci^dcVa l^gZaZhh Xdbbjc^XVi^dc hnhiZb( i]Z
ZcZg\n WjY\Zih d[ i]Z igVchb^iiZgh VcY gZXZ^kZgh gZhjai
^c V XdchigV^cZY hnhiZb eZg[dgbVcXZ* =cZg\n ^h jhjVaan
egdk^YZY Wn a^b^iZY WViiZgn edlZg VcY h]djaY WZ jhZY
Z[!X^Zcian id bVm^b^oZ i]Z hnhiZb eZg[dgbVcXZ l]^aZ
ViiV^c^c\ VXXZeiVWaZ deZgVi^dcVa YZk^XZ a^[Zi^bZ kVajZh S3T*
>dg WVXiZg^Va Xdbbjc^XVi^dch( YjZ id i]Z h^oZ d[ W^d)
Zci^i^Zh VcY i]Z a^b^iZY ZcZg\n hidgV\Z [jcXi^dcVa^i^Zh d[ i]Z
igVchXZ^kZgh( ZcZg\n Z[!X^ZcXn ^h Vahd V YZh^\c eVgVbZiZg*
Ac i]^h eVeZg( Wdi] i]Z igVchb^iiZg VcY gZXZ^kZg
cdYZh VgZ Xdch^YZgZY VWaZ id hidgZ ZcZg\n* L]Z ZcZg\n
gZfj^gZY Yjg^c\ i]Z Xdbbjc^XVi^dc egdXZhh ^h egdk^YZY
Wn i]Z XjaijgZ bZY^V l]^X] VgZ YZh^\cZY id egdk^YZ Vaa
i]Z ZhhZci^Va cjig^Zcih ^c hdaji^dc [dg WVXiZg^Va \gdli]*
<jg^c\ i]Z Xdbbjc^XVi^dc egdXZhh( egdiZ^c VcY bJF8
bdaZXjaZh ]VkZ id WZ XdchiVcian hnci]Zh^hZY id XdjciZg
i]Z^g YZ\gVYVi^dc( Xdchjb^c\ edlZg egdk^YZY Wn i]Z
]nYgdanh^h d[ 8LH( l]^X] ^h i]Z jc^kZghVa XjggZcXn d[
ZcZg\n igVch[Zg WZilZZc XZaah ^c a^k^c\ dg\Vc^hbh S/-T*
9gZV`^c\ d[[ e]dhe]ViZ \gdjeh ZcVWaZh kVg^djh egdXZhhZh
^c igVchXg^ei^dc VcY igVchaVi^dc id bdkZ [dglVgY ^c V
cZVgan ^ggZkZgh^WaZ lVn* L]Z ]nYgdanh^h d[ dcZ bdaZXjaZ
d[ 8LH egdk^YZh cZVgan &$8!2 d[ ZcZg\n( l]ZgZ 8! ^h
9daiobVcc%h XdchiVci VcY 2 ^h i]Z VWhdajiZ iZbeZgVijgZ
S..T* L]Z ZcZg\n Xdhi d[ hnci]Zh^o^c\ Vc bJF8 bdaZXjaZ
^c 8LH ^h ,bJF8 ( '$-bJF8( l]ZgZ -bJF8 ^h i]Z aZc\i]
d[ i]Z bJF8 bdaZXjaZ ^c cjXaZdi^YZh S/-T* K^b^aVgan(
i]Z ZcZg\n Xdhi d[ hnci]Zh^o^c\ V egdiZ^c bdaZXjaZ ^c
8LH ^h ,egdi ( )$-egdi l]ZgZ -egdi ^h i]Z aZc\i] d[ i]Z
egdiZ^c bdaZXjaZ ^c Vb^cd VX^Yh* L]ZhZ Zhi^bViZh VgZ
heZXjaVi^kZ h^cXZ i]Z ZcZg\n Xdchjbei^dc ^c WVXiZg^Va
Xdbbjc^XVi^dch ]Vh nZi id WZ [jaan ^ckZhi^\ViZY* Ld
^beaZbZci i]Z cZXZhhVgn ;J; XdYZh( ad\^XVa deZgVi^dch ^c
igVY^i^dcVa Xdbbjc^XVi^dch VgZ jhZY S1T( hjX] Vh i]Z ad\^XVa
gZegZhZciVi^dc d[ i]Z hnhiZbVi^X ZcXdYZg VcY YZXdYZg d[
;J;)4 ^c >^\* /*
Ai ^h XaZVg ^c >^\* / i]Vi i]Z ad\^XVa deZgVi^dch bVn WZ
gZYjXZY id Vc VggVc\ZbZci d[ PGJ \ViZh( FGJ \ViZh VcY
h]^[i gZ\^hiZgh* L]jh( lZ cZZY Vc ^ch^\]i ^cid i]Z 8LH Xdhi
d[ ^beaZbZci^c\ i]Z ad\^XVa deZgVi^dch gZfj^gZY [dg i]Z
D
Gate
D D D D D D D
xn-k m(x) c(x)A
B
D D D D D D D D
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.5 B1C, codeword accepted
.5 B0C, codeword discarded
(a)
(b)
3LJVSH '# $O% Fe_`SZO`WQ S[Q\RS^ T\^ 5E5'/& cVS^S "!$" W_
`VS W[T\^ZO`W\[ PW`_ O[R !!$" W_ `VS Q\RS c\^R1 $P% Fe_`SZO`WQ































3LJVSH (# $O% 4aTTS^ UO`S cW`V CEVY $R\c[_`^SOZ US[S ^VYE O[R
Q\^^S_]\[RW[U ]^\`SW[ EVYE% O_ `VS W[]a` ]^\Z\`S^ O[R eSYY\c
"a\^S_QS[` ]^\`SW[ $L8C% O_ `VS \a`]a`1 $P% 9S[S`WQ BE UO`S
cW`V C436 $R\c[_`^SOZ US[S O^O5 O[R Q\^^S_]\[RW[U ]^\`SW[
3^O5% O[R CGS` $R\c[_`^SOZ US[S `S`E O[R Q\^^S_]\[RW[U
]^\`SW[ GS`E% O_ `VS W[]a` ]^\Z\`S^_ O[R L8C O_ `VS \a`]a`1
$Q% 9S[S`WQ ABE UO`S cW`V C436 O[R CGS` O_ `VS W[]a` ]^\Z\`S^_
O[R L8C O_ `VS \a`]a`1 $R% KBE UO`S cVWQV W_ PaWY` cW`V `V^SS
ABE UO`S_ O[R O PaTTS^ UO`S( C436 O[R CGS` O^S OQ`WbO`SR W[
`VS ]^S_S[QS \T O^OPW[\_S $3^O% O[R O[VeR^\`S`^OQeQYW[S $OGQ%&
^S_]SQ`WbSYe( GVS ]^\Z\`S^ CYO_ $R\c[_`^SOZ US[S YO_E O[R
Q\^^S_]\[RW[U ]^\`SW[ ?O_E% W_ OQ`WbO`SR Pe _WU[OY ?O_< M,+N(
ZcXdYZg VcY YZXdYZg* Ac i]^h eVeZg( i]Z hnci]Zi^X \ZcZi^X
ad\^X \ViZh XdchigjXiZY ^c S.-T VgZ Xdch^YZgZY id YZh^\c i]Z
ZcZg\n bdYZa* L]Z [djg ad\^X \ViZh l]^X] l^aa WZ jhZY id
YZh^\c i]Z ZcZg\n bdYZa VgZ Y^heaVnZY ^c >^\* 0*
FGJ \ViZh VgZ [jcXi^dcVaan XdbeaZiZ( l]^X] bZVch
i]Vi Vcn XdbejiVi^dcVa deZgVi^dc XVc WZ ^beaZbZciZY Wn
aVnZg^c\ i]Zb* Ac >^\* 0&Y'( i]Z PGJ \ViZ ^h bVYZ je d[
i]gZZ FGJ \ViZh VcY dcZ Wj[[Zg \ViZ( l]^X] VgZ XdccZXiZY
^c hZg^Zh* L]Z djieji d[ i]Z !ghi \ViZ ^h i]Z ZmegZhh^dc d[
i]Z 8@D hnci]VhZ &DVhA dg J]aA'* 8@D Y^[[jhZh i]gdj\]
i]Z XZaa bZbWgVcZ VcY W^cYh id ^ih Xd\cViZ igVchXg^ei^dc
[VXidg( aZVY^c\ id i]Z VXi^kVi^dc d[ i]Z egdbdiZg( l]^X] VXih
Vh i]Z ^ceji id i]Z cZmi ad\^X \ViZ* Ac di]Zg ldgYh( 8@Dh
VgZ jhZY Vh h^\cVa)XVggn^c\ Ul^gZh% id XdccZXi i]Z ad\^X
\ViZh S.-T* @dlZkZg( ^i h]djaY WZ cdiZY i]Vi h^cXZ bjai^eaZ
\ViZh XVc WZ aVnZgZY id Wj^aY bdgZ XdbeaZm XdbejiVi^dch(
^i gZbV^ch Y^[!Xjai id egZY^Xi ]dl V XdbW^cVi^dc d[ X^gXj^ih
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5( 4OW& S` OY(GV^\aUV]a` O[R 7[S^Ue 7T!QWS[Qe 4O_SR COQXS` FWfS B]`WZWfO`W\[ \T 3ED C^\`\Q\Y_ W[ 4OQ`S^WOY Da\^aZ 5\ZZa[WQO`W\[_
l^aa WZ]VkZ dc i]Z WVh^h d[ i]Z [jcXi^dch d[ i]Z ^cY^k^YjVah
S.-T*
<jZ id i]Z [VXi i]Vi cdi Vaa i]Z XdcXZcigVi^dch d[ i]Z
ZaZbZcih &Z*\*( egdbdiZgh( bJF8h VcY egdiZ^ch' ^ckdakZY
^c i]Z ad\^X \ViZh ]VkZ WZZc \^kZc ^c S.-T( i]Z ZcZg\n
Xdchjbei^dc XdbejiVi^dch d[ ad\^X \ViZh VgZ h^bea^!ZY
Wn iV`^c\ i]Z cjbWZg d[ Vaa i]Z ^cejih Vh -( l]^X] bZVch
i]Vi lZ Yd cdi Xdch^YZg i]Z VXijVa gZfj^gZY XdcXZcigVi^dc
d[ i]Z ^cejih d[ i]Z ad\^X \ViZ ^beaZbZciVi^dch* 3NUQ% IQT
EDFVHTLD% VKH GLUVTLEWVLQP QI LPGLXLGWDN RTQVHLPU OD[ EH
GHUFTLEHG D NLPHDT THNDVLQPUKLR BRTQVHLPC. !#BO?=3C
B,+C' AKH FQPUVDPV QI RTQRQTVLQPDNLV[% !% LU D TDPGQO
XDTLDENH VKDV TDPJHU EHVYHHP DRRTQZLODVHN[ ,)) DPG
/)) YLVK D OHDP QI .-) RTQVHLPU(O?=3' AKWU LP VKLU
YQTM% YH VDMH VKH TDVLQ QI RTQVHLP VQ O?=3 VQ EH
VKH OHDP XDNWH ! . )($' 3NVKQWJK VKLU ULORNL!FDVLQP
LU LPHXLVDEN[ DP DRRTQZLODVLQP DPG OD[ EH LORTQXHG
E[ IWVWTH HZRHTLOHPVDN GLUFQXHTLHU% VKLU YQTM LU
FQPULGHTHG VQ EH WUHIWN DU LV RTQXLGHU D OHVKQG VQ
FQOELPH HZRHTLOHPVDNN[ XDNLGDVHG U[PVKHVLF ELQNQJLFDN
NQJLF JDVHU YLVK VKH HPHTJ[ FQPULGHTDVLQP IQT OQNHFWNDT
FQOOWPLFDVLQPU* OZ ^cigdYjXZ i]Z cdbZcXaVijgZ Vh
[daadlh6 -mno ^h i]Z aZc\i] ^c Vb^cd VX^Yh d[ i]Z egdiZ^c
dg egdbdiZg mno7 ,mno ^h i]Z ZcZg\n ^c 8LH jc^ih gZfj^gZY
id hnci]Zh^hZ dg igVchXg^ei i]Z egdiZ^c dg egdbdiZg mno*
EdgZdkZg( lZ VhhjbZ ZfjVaan egdWVWaZ oZgdh VcY dcZh ^c
i]Z YViV higZVb hd i]Vi i]Z bZVc ZcZg\n Xdhi ^h i]Z bZVc
d[ i]Z ZcZg\n kVajZh [dg ZVX] d[ i]Z edhh^WaZ ^ceji)djieji
hiViZh d[ i]Z ad\^X \ViZh Xdch^YZgZY*
>dg i]Z Wj[[Zg( i]Z djieji ^h i]Z hVbZ Vh i]Z ^ceji VcY hd
i]Z ZcZg\n Xdhi l]Zc i]Z ^ceji ^h W^cVgn p-q ^h6
,Wj[[Zg% . ,g]aJ # ,J]aJ # ,Q>H
. '$-g]aJ # )$!-J]aJ # )$!-Q>H
&5'
K^cXZ V W^cVgn p,q ^ceji egdYjXZh V W^cVgn p,q djieji(
i]Z ZcZg\n Xdchjbei^dc ^h oZgd hd6
,Wj[[Zg . ,Wj[[Zg%)& . %)-g]aJ # &)!-J]aJ # &)!-Q>H
&-,'
>dg Vc GJ \ViZ( i]Z djieji ^h p,q dcan l]Zc Wdi] i]Z
^cejih VgZ p,q* >dg i]Z XVhZ p,,q( i]ZgZ ^h cd ZcZg\n Xdhi*
>dg XVhZ p,-q( dcan i]Z egdbdiZg H98< ^h VXi^kViZY( VcY i]Z
egdiZ^c Q>H ^h hnci]Zh^hZY* L]jh ^c i]^h XVhZ( i]Z ZcZg\n
Xdchjbei^dc ^h6
,dg!" . ,VgV; # ,8gV; # ,Q>H
. '$-VgV; # )$!-8gV; # )$!-Q>H
&--'
>dg i]Z XVhZ p-,q( dcan i]Z egdbdiZg HLZi ^h VXi^kViZY(
VcY i]Z djieji ^h Q>H* L]jh ^c i]^h h^ijVi^dc( i]Z ZcZg\n
Xdhi ^h6
,dg"! . ,iZiJ # ,LZiJ # ,Q>H
. '$-iZiJ # )$!-LZiJ # )$!-Q>H
&-.'
>dg i]Z XVhZ p--q( Wdi] egdbdiZgh VgZ VXi^kViZY VcY i]Z
djieji ^h Q>H* L]jh i]Z ZcZg\n Xdchjbei^dc [dg i]^h XVhZ
^h6
,dg"" . ,VgV; # ,8gV; # ,iZiJ # ,LZiJ # ,Q>H
. '$-VgV; # )$!-8gV; # '$-iZiJ # )$!-LZiJ # )$!-Q>H
&-/'




!,dg!! # ,dg!" # ,dg"! # ,dg"" " &-0'
L]Z djieji d[ i]Z FGJ \ViZ h]dlc ^c >^\* 0&X'( ^h W^cVgn
p-q dcan ^[ Wdi] ^cejih VgZ W^cVgn p,q* >dg i]Z XVhZ p,,q(
cZ^i]Zg d[ i]Z ^ceji egdbdiZgh ^h VXi^kViZY VcY ZmegZhhZY(
l]^aZ i]Z djieji ^h Q>H* L]jh i]Z ZcZg\n Xdhi [dg i]^h XVhZ
^h i]Z ZcZg\n gZfj^gZY id hnci]Zh^hZ Q>H( l]^X] ^h YZcdiZY
Wn6
,cdg!! . ,Q>H . )$!-Q>H &-1'
K^b^aVgan( [dg XVhZ p,-q( dcan egdbdiZg H98< ^h VXi^kViZY
VcY ^ih YdlchigZVb \ZcZ 8gV; ^h ZmegZhhZY( l]^aZ Q>H ^h
cdi hnci]Zh^hZY* @ZcXZ( i]Z ZcZg\n Xdhi [dg i]^h XVhZ ^h6
,cdg!" . ,VgV; # ,8gV; . '$-VgV; # )$!-8gV; &-2'
>dg XVhZ p-,q( dcan egdbdiZg HLZi ^h VXi^kViZY VcY
i]Z YdlchigZVb \ZcZ iZiJ ^h ZmegZhhZY hd i]Z ZcZg\n
Xdchjbei^dc ^h6
,cdg"! . ,iZiJ # ,LZiJ . '$-iZiJ # )$!-LZiJ &-3'
>dg XVhZ p--q( Wdi] i]Z ^ceji egdbdiZgh VgZ VXi^kViZY
VcY i]Z XdggZhedcY^c\ YdlchigZVb \ZcZh VgZ ZmegZhhZY*
L]jh( i]Z ZcZg\n Xdhi [dg i]^h XVhZ ^h6
,cdg"" . ,VgV; # ,8gV; # ,iZiJ # ,LZiJ
. '$-VgV; # )$!-8gV; # '$-iZiJ # )$!-LZiJ
&-4'




!,cdg!! # ,cdg!" # ,cdg"! # ,cdg"" " &-5'
L]Z PGJ \ViZ dcan egdYjXZh V W^cVgn p-q djieji l]Zc
i]Z ^cejih VgZ Y^[[ZgZci* >dg i]Z XVhZ p,,q( Wdi] i]Z ^cejih
H98< VcY HLZi VgZ ^cVXi^kViZY* @dlZkZg( i]Z egdbdiZg HaVh
^h VXi^kViZY Wn i]Z fjdgjb h^\cVa DVhA* L]jh [dg i]^h XVhZ(
i]Z ZcZg\n Xdhi XVc WZ YZcdiZY Wn6
,mdg!! . ,DVhA # & !,aVhJ # ,DVhJ"
. )$!-DVhA # *$-aVhJ # %$$!-DVhJ
&.,'
K^b^aVgan( [dg XVhZ p,-q( Vbdc\ i]Z i]gZZ FGJ \ViZh
d[ i]Z PGJ \ViZ( i]Z egdbdiZg HLZi d[ ild FGJ \ViZh VgZ
VXi^kViZY* 8ahd( i]Z egdiZ^c Q>H VcY J]aA VgZ hnci]Zh^hZY*
EdgZdkZg( ^c i]^h XVhZ( i]Z egdbdiZg HJ]a ^h ZmegZhhZY( l^i]
i]Z ZmegZhh^dc d[ \ZcZ g]aJ VcY hnci]Zh^h d[ egdiZ^c J]aJ*
L]jh i]Z ZcZg\n Xdhi XVc WZ \^kZc Vh6
,mdg!" . & !,iZiJ # ,LZiJ" # ,Q>H # ,J]aA # ,g]aJ # ,J]aJ
. *$-iZiJ # %$$!-LZiJ # )$!-Q>H # )$!-J]aA
# '$-g]aJ # )$!-J]aJ
&.-'
,=09>" *83=4694 ,37" ,315" ****1 $$0+g+- Q" **** =\V[ JWYSe # F\[_& ?`R( +
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Ac i]Z XVhZ p-,q( Vbdc\ i]Z i]gZZ FGJ \ViZh d[ i]Z
PGJ \ViZ( i]Z egdbdiZg H98< d[ ild FGJ \ViZh VgZ
VXi^kViZY* 8ahd( i]Z egdiZ^c Q>H VcY J]aA VgZ hnci]Zh^hZY*
EdgZdkZg( ^c i]^h XVhZ( i]Z egdbdiZg HJ]a ^h ZmegZhhZY( l^i]
i]Z ZmegZhh^dc d[ \ZcZ g]aJ VcY hnci]Zh^h d[ egdiZ^c J]aJ*
L]jh i]Z ZcZg\n Xdhi XVc WZ \^kZc Vh6
,mdg"! . & !,VgV; # ,8gV;" # ,Q>H # ,J]aA # ,g]aJ # ,J]aJ
. *$-VgV; # %$$!-8gV; # )$!-Q>H # )$!-J]aA
# '$-g]aJ # )$!-J]aJ
&..'
>dg i]Z XVhZ p--q( Vbdc\ i]Z i]gZZ FGJ \ViZh d[ i]Z
PGJ \ViZ( Wdi] i]Z egdbdiZgh HLZi VcY H98< d[ ild FGJ
\ViZh VgZ VXi^kViZY* @ZcXZ( i]Z ZcZg\n Xdhi d[ i]^h XVhZ ^h
Y^heaVnZY Vh6
,mdg"" . & !,iZiJ # ,LZiJ" # & !,VgV; # ,8gV;"
. *$-iZiJ # %$$!-LZiJ # *$-VgV; # %$$!-8gV;
&./'
Ac V h^b^aVg [Vh]^dc id i]Vi jhZY [dg i]Z FGJ \ViZ( i]Z




!,mdg!! # ,mdg!" # ,mdg"! # ,mdg"" " &.0'
(#&# @C".?>
Ac KO)8JI( i]Z igVchb^iiZg lV^ih [dg V gZXZ^kZg
8;C+F8C V[iZg igVchb^ii^c\ V [gVbZ WZ[dgZ igVchb^ii^c\
i]Z cZmi [gVbZ* L]Z gZXZ^kZg X]ZX`h V gZXZ^kZY [gVbZ [dg
Zggdgh VcY hZcYh Vc 8;C dg F8C i]gdj\] i]Z [ZZYWVX`
eVi] YZeZcY^c\ dc l]Zi]Zg Vc Zggdg lVh [djcY* A[ Vc 8;C
^h gZXZ^kZY Wn i]Z igVchb^iiZg( i]Z igVchb^iiZg igVchb^ih i]Z
cZmi [gVbZ( ^[ cdi ^i l^aa gZigVchb^i i]Z egZk^djhan hZci
[gVbZ* @dlZkZg( ^[ i]Z 8;C+F8C ^h adhi( i]Z igVchb^iiZg
lV^ih [dg V i^bZdji eZg^dY jci^a i]Z cZmi igVchb^hh^dc*
Kd i]Z gZigVchb^hh^dc Xdci^cjZh jci^a V [gVbZ ^h gZXZ^kZY
XdggZXian VcY ^h edh^i^kZan VX`cdlaZY\ZY( dg i]Z cjbWZg
d[ gZigVchb^hh^dch gZVX]Zh V XZgiV^c i]gZh]daY* Ld Vkd^Y
VbW^\j^i^Zh V hZfjZcXZ cjbWZg XVc WZ VYYZY id i]Z [gVbZh*
L]Z egdidXda Xdci^cjZh ^c i]^h bVccZg jci^a Vaa i]Z [gVbZh
VgZ igVchb^iiZY hjXXZhh[jaan*
L]Z i]gdj\]eji Z[!X^ZcXn ^h YZ!cZY Vh i]Z cjbWZg d[
^c[dgbVi^dc W^ih XdggZXian igVchb^iiZY Y^k^YZY Wn i]Z idiVa
cjbWZg d[ W^ih igVchb^iiZY Wn i]Z igVchb^iiZg cdYZ* Ai ^h
VhhjbZY Vc !<&' 8" XdYZ ^h jhZY ^c i]Z egdidXda( l]ZgZ 8 ^h
i]Z cjbWZg d[ ^c[dgbVi^dc W^ih VcY <& ^h i]Z idiVa cjbWZg
d[ W^ih ^c i]Z ^c[dgbVi^dc [gVbZ ^cXajY^c\ i]Z ^c[dgbVi^dc
W^ih( hZfjZcXZ cjbWZgh VcY Zggdg X]ZX`^c\ W^ih* L]Z
egdWVW^a^in i]Vi V XdYZ ldgY ^h gZXZ^kZY ^cXdggZXian Vi i]Z
gZXZ^kZg ^h gZegZhZciZY Wn6
/ . % ! !% ! ='"," &.1'
l]ZgZ =' ^h i]Z gVl X]VccZa 9=J( l]^X] XVc WZ
XVaXjaViZY [gdb KZXi^dc /* Ai h]djaY WZ cdiZY ]ZgZ i]Vi
lZ dcan Xdch^YZg ^cYZeZcYZci W^i Zggdgh( di]Zg i]Vc Wjghi
Zggdg XdcY^i^dch l^i] cd ^ciZgaZVk^c\* GcZ hjXXZhh[ja
igVchb^hh^dc d[ V XdYZ ldgY gZfj^gZh V idiVa i^bZ 21( l]^X]
^h6







l]ZgZ @- ^h i]Z egdeV\Vi^dc i^bZ WZilZZc i]Z igVchb^iiZg
VcY i]Z gZXZ^kZg [dg dcZ W^i( l]^X] XVc WZ XVaXjaViZY
VXXdgY^c\ id KZXi^dc /* L]Z i^bZ [gdb l]Zc i]Z !ghi W^i d[
V [gVbZ Vgg^kZh Vi i]Z gZXZ^kZg id l]Zc i]Z aVhi W^i Vgg^kZh
^h YZcdiZY Wn @1 &[dg Vc ^c[dgbVi^dc [gVbZ' dg @1* &[dg Vc
8;C+F8C [gVbZ'* L]Z ad\^XVa deZgVi^dch cZZYZY [dg ;J;
XdYZh XVc WZ ^beaZbZciZY jh^c\ \ZcZi^X X^gXj^ih l^i] V
egdXZhh^c\ i^bZ( @-0( l]^X] ^h hZi Vh [djg ]djgh VXXdgY^c\
id S.-T* Ac i]^h i^bZ ^ciZgkVa( Vc Zfj^kVaZci ad\^XVa deZgVi^dc
WZ]Vk^djg XVc WZ egdYjXZY S.-T* L]Z kVg^VWaZ 9 ^h i]Z
cjbWZg d[ W^ih [dg i]Z VX`cdlaZY\ZbZci [gVbZ l]^X] ^h
d[ i]Z hVbZ kVajZ Vh i]Z cjbWZg d[ hZfjZcXZ W^ih VcY 1%
^h i]Z W^i gViZ d[ i]Z igVchb^hh^dc X]VccZa* L]Z WdjcYVgn
XdcY^i^dc [dg i]Z X]d^XZ d[ 1% ^h gZegZhZciZY Wn6
!<& " @- # @-0" " 1% & <& &.3'
L]Z WdjcYVgn XdcY^i^dc VWdkZ ^cY^XViZh i]Vi ^c i]Z
i^bZ eZg^dY id igVchb^i dcZ XdYZ ldgY l]^X] XdciV^ch
<& W^ih d[ ^c[dgbVi^dc( cd bdgZ i]Vc <& W^ih VgZ hZci
Wn i]Z igVchb^iiZg* @ZgZ( 1% ^h X]dhZc Vh i]Z bVm^bjb
kVajZ VXXdgY^c\ id ZfjVi^dc &.3'* Ac VYY^i^dc( i]Z i^bZdji
eZg^dY ^h hZi id WZ ZmVXian ZfjVa id i]Z hjb d[ gdjcY
ig^e egdeV\Vi^dc YZaVn VcY i]Z ;J; egdXZhh^c\ i^bZ*
@dlZkZg( cdi Vaa Zggdg eViiZgch VgZ VWaZ id WZ YZiZXiZY
^c ;J; ^beaZbZciVi^dch S//T* 8hhjb^c\ i]Vi /2 ^h i]Z
egdWVW^a^in d[ jcYZiZXiZY [gVbZ Zggdg( i]Z egdWVW^a^in i]Vi
V igVchb^hh^dc [dg V \^kZc [gVbZ ^h i]Z aVhi igVchb^hh^dc
XVc WZ XVaXjaViZY [gdb !% ! / # /2"* ?ZcZgVaan( ;J; XVc
YZiZXi Vaa h^c\aZ( YdjWaZ VcY dYY W^ih ^c Zggdg S/0T*
Ac i]Z XVhZ d[ Vc Zggdg( [dg i]Z KO)8JI hX]ZbZ( i]Z
VkZgV\Z cjbWZg d[ ViiZbeih ./ hl gZfj^gZY id igVchb^i V




6/ (!% !% ! / # /2" . % ! / # /2
!% ! / "& &.4'
L]ZgZ[dgZ( i]Z VkZgV\Z i^bZ gZfj^gZY id hjXXZhh[jaan
igVchb^i i]Z XdYZ ^h6 2/ hl . ./ hl21* >dg igVchb^hh^dc
^c Vc jcXdYZY hnhiZb( i]Z igVchb^hh^dc i^bZ d[ i]Z XdYZ
ldjaY ]VkZ WZZc6 212 . 8)1%* L]jh( i]Z i]gdj\]eji
















K^cXZ ;J; ^beaZbZciVi^dch XVc WZ gZegZhZciZY Wn
XdbW^cVi^dch d[ ad\^X \ViZh( i]Z^g ZcZg\n Xdhih VgZ cZZYZY
Vh i]Z !ghi hiZe ^c XVaXjaVi^c\ i]Z ZcZg\n Z[!X^ZcXn d[ i]Z
8JI egdidXdah* L]Z hnhiZbVi^X ZcXdYZg ^c >^\* / ^h bVYZ
je d[ 4 Wj[[Zg \ViZh VcY 1 PGJ \ViZh( l]^aZ i]Z hnhiZbVi^X
YZXdYZg Xdchi^ijiZh 4 Wj[[Zg \ViZh( 1 PGJ \ViZh VcY dcZ
4)^ceji FGJ \ViZ( l]^X] XVc WZ XdchigjXiZY l^i] 2 GJ
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\ViZh VcY - FGJ \ViZ YjZ id i]Z .)^ceji a^b^iVi^dc d[ i]Z
egdedhZY ad\^X \ViZh ^c >^\* 0* Kd i]Z ZcZg\n Xdhi d[ V ;J;)
4 ZcXdYZg XVc WZ YZhXg^WZY Wn6
,ZcXdYZ4 . ,,Wj[[Zg # ),mdg &/,'
L]Z ZcZg\n Xdhi d[ ;J;)4 YZXdYZg XVc WZ YZcdiZY Wn6
,YZXdYZ4 . ,,Wj[[Zg # ),mdg # *,dg # ,cdg &/-'
K^b^aVgan( VXXdgY^c\ id S1T( i]Z ZcZg\n Xdhi [dg ;J;)-.
ZcXdYZg VcY YZXdYZg XVc WZ gZegZhZciZY Wn6
,ZcXdYZ-. . %&,Wj[[Zg # ),mdg &/.'
,YZXdYZ-. . %&,Wj[[Zg # ),mdg # %$,dg # ,cdg &//'
Ac VYY^i^dc( i]Z ZcZg\n Xdchjbei^dc [dg V ;J;)-2
ZcXdYZg VcY YZXdYZg XVc WZ gZegZhZciZY Wn6
,ZcXdYZ-2 . %*,Wj[[Zg # ',mdg &/0'
,YZXdYZ-2 . %*,Wj[[Zg # ',mdg # %(,dg # ,cdg &/1'
8h hiViZY ^c KZXi^dc /( i]Z cjbWZg d[ bdaZXjaZh Zb^iiZY
Vi i]Z hiVgi d[ ZVX] i^bZ hadi ^h YZcdiZY Wn <* @ZcXZ
[dg Vc &<&(8' XdYZ( i]Z cjbWZg d[ bdaZXjaZh gZfj^gZY
id XdchigjXi Vc ^c[dgbVi^dc [gVbZ ^h YZcdiZY Wn ,^c[d .
)$< " <& " -8A.( l]ZgZ -8A. ^h i]Z aZc\i] d[ i]Z LneZ
AA h^\cVaa^c\ bdaZXjaZ ^c Vb^cd VX^Yh* 8i i]Z gZXZ^kZg(
i]Z ZcZg\n gZfj^gZY id XdchigjXi i]Z DjmJ gZXZeidgh
[dg LneZ AA ^h \^kZc Wn ,gZ . )$< " <& " -DjmJ( l]ZgZ
-DjmJ ^h i]Z aZc\i] d[ DjmJ bdaZXjaZ* Ac i]Z [ZZYWVX`
X]VccZa( i]Z cjbWZg d[ bdaZXjaZh gZfj^gZY id XdchigjXi Vc
8;C+F8C [gVbZ ^h gZegZhZciZY Wn ,VX` . )$< " 9 " -8A-(
l]ZgZ -8A- ^h i]Z aZc\i] d[ i]Z LneZ A h^\cVaa^c\ bdaZXjaZ
^c Vb^cd VX^Yh* Ac VYY^i^dc( i]Z ZcZg\n gZfj^gZY [dg
Wj[[Zgh ^c Wdi] i]Z igVchb^iiZg VcY gZXZ^kZg ^h gZegZhZciZY
Wn ,igVchW . !-hZcY # -gZX" " ,Wj[[Zg( l]ZgZ -hZcY VcY -gZX
gZegZhZci i]Z hZcY^c\ l^cYdl h^oZ VcY gZXZ^k^c\ l^cYdl
h^oZ( gZheZXi^kZan* Kd i]Z ZcZg\n Xdchjbei^dc d[ V
[gVbZ ^c dcZ ]de ^h , . ,^c[d # ,gZ # ,VX` # ,ZcXdYZ #
,YZXdYZ # ,igVchW* l]ZgZ ,ZcXdYZ VcY ,YZXdYZ VgZ i]Z ZcZg\n
Xdchjbei^dc [dg ;J; ZcXdYZg VcY YZXdYZg( gZheZXi^kZan(
[dg Y^[[ZgZci ;J; edancdb^Vah7 VcY XVc WZ dWiV^cZY
[gdb ZfjVi^dc &/, ' /1'* @ZcXZ( i]Z VkZgV\Z ZcZg\n
Xdchjbei^dc [dg igVchb^ii^c\ V XdYZ ldgY ^h6
,hl . , " ./ hl &/2'
Ac i]Z XVhZ d[ igVchb^hh^dc k^V Vc jcXdYZY hnhiZb(
l^i] cd ;J; VcY 8JI bZX]Vc^hbh Veea^ZY( i]Z ZcZg\n
gZfj^gZY id igVchb^i V XdYZ ldgY ^h6 ,$ . )$< " 8 " -8A. #
)$< " 8 " -DjmJ*
Ac i]^h eVeZg( ZcZg\n Z[!X^ZcXn ^h ZmegZhhZY Wn i]Z
gVi^d d[ i]Z ZcZg\n Xdchjbei^dc id igVchb^i V [gVbZ
l^i]dji 8JI id i]Z ZcZg\n Xdhi id igVchb^i V [gVbZ
l^i] gZigVchb^hh^dc hX]ZbZh* L]jh( [dg KO)8JI egdidXda(
i]Z ZcZg\n Z[!X^ZcXn XVc WZ YZhXg^WZY Vh6 "!hl Zc" .
,$),hl* Mh^c\ i]Z ?Zc9Vc` YViVWVhZ S/1T( i]Z aZc\i]
ADENH 6# C^\Z\`S^_ O[R ]^\`SW[_ YS[U`V_
HgdbdiZgh aZc\i] ^c cjXaZdi^YZh HgdiZ^ch DZc\i] ^c Vb^cd VX^Yh
VgV; 435We DVhA .,-VV
iZiJ 2.3We J]aA .,-VV
aVhJ 3.,We Q>H .0/VV







d[ egdbdiZgh VcY egdiZ^ch bZci^dcZY VWdkZ VgZ \^kZc ^c
LVWaZ* A*
(#'# 4/;".?>
Ac i]Z ?9F)8JI iZX]c^fjZ( i]Z igVchb^iiZg Xdci^cjdjhan
igVchb^ih V WadX` d[ 3 &d[iZc `cdlc Vh i]Z l^cYdl
h^oZ' [gVbZh l^i]dji lV^i^c\ [dg i]Z VX`cdlaZY\ZbZci
[dg i]Z ^cY^k^YjVa [gVbZ* =VX] [gVbZ bjhi WZ Wj[[ZgZY
&hidgZY' jci^a V kVa^Y 8;C Vgg^kZh( ^c XVhZ gZigVchb^hh^dc
^h cZZYZY* L]Z aZc\i] 3 gZegZhZcih i]Z bVm^bjb cjbWZg
d[ [gVbZh i]Vi bVn WZ djihiVcY^c\ h^bjaiVcZdjhan* L]Z
gZXZ^kZg `ZZeh igVX` d[ i]Z hZfjZcXZ cjbWZg d[ i]Z cZmi
[gVbZ ^i ZmeZXih id gZXZ^kZ( VcY hZcYh i]Vi cjbWZg l^i]
ZkZgn 8;C ^i hZcYh VcY dcan hZcYh i]Z F8C ^[ Zggdgh
VgZ YZiZXiZY* O]Zc i]Z igVchb^iiZg gZXZ^kZh V F8C [dg i]Z
!ghi i^bZ( ^i hideh igVchb^hh^dc VcY gZhZcYh Vaa i]Z [gVbZh
l]^X] lZgZ igVchb^iiZY eg^dg id hidee^c\ d[ igVchb^hh^dc
Wji hiVgi^c\ [gdb i]Z [gVbZ [dg l]^X] F8C ^h gZXZ^kZY(
VcY Y^hXVgYh i]Z [gVbZh igVchb^iiZY eg^dg id i]Z [gVbZ ^c
Zggdg [gdb i]Z bZbdgn* Ac h]dgi( i]Z gZXZ^kZg l^aa Y^hXVgY
Vcn [gVbZ i]Vi YdZh cdi ]VkZ i]Z ZmVXi hZfjZcXZ cjbWZg ^i
ZmeZXih &Z^i]Zg V Yjea^XViZ [gVbZ ^i VagZVYn VX`cdlaZY\ZY
dg Vc dji)d[)dgYZg [gVbZ ^i ZmeZXih id gZXZ^kZ aViZg' VcY
l^aa gZhZcY Vc 8;C [dg i]Z aVhi XdggZXi ^c)dgYZg [gVbZ*
GcXZ i]Z hZcYZg ]Vh hZci Vaa d[ i]Z [gVbZh ^c ^ih l^cYdl( ^i
l^aa YZiZXi i]Vi Vaa d[ i]Z [gVbZh h^cXZ i]Z !ghi adhi [gVbZ
VgZ djihiVcY^c\( VcY l^aa \d WVX` id hZfjZcXZ cjbWZg d[
i]Z aVhi 8;C ^i gZXZ^kZY [gdb i]Z gZXZ^kZg egdXZhh VcY
!aa ^ih l^cYdl hiVgi^c\ l^i] i]Vi [gVbZ VcY Xdci^cjZ i]Z
egdXZhh dkZg V\V^c* >dg ZmVbeaZ( ^[ i]Z [djgi] [gVbZ d[
i]Z WadX` ^h i]Z !ghi cZ\Vi^kZan VX`cdlaZY\ZY [gdb l]Zc
je id 3 i] [gVbZ ]Vh WZZc igVchb^iiZY( i]Z igVchb^iiZg
l^aa i]Zc Y^hXVgY !ghi id i]^gY [gVbZh [gdb ^ih Wj[[Zg VcY
gZigVchb^i Vaa i]Z [gVbZh [gdb [djgi] id 3 i]* Ai ^h i]Z
WZhi h^ijVi^dc l]Zc cdcZ d[ i]Z [gVbZh ^c dcZ WadX` ^h
cZ\Vi^kZan VX`cdlaZY\ZY VcY hjXXZhh[ja igVchb^hh^dc d[
3 eVX`Zih XVc WZ VX]^ZkZY l^i]^c V b^c^bjb d[ dcZ
i^bZdji eZg^dY* ;dbeVgZY l^i] i]Z WZhi h^ijVi^dc ^c KO)
8JI l]ZgZ dcZ [gVbZ ^h ^ckdakZY l^i] dcZ i^bZdji eZg^dY(
?9F)8JI egdk^YZh i]gdj\]eji VcY ZcZg\n ^begdkZbZci
^c i]Zdgn*
L]ZgZ VgZ ild Y^[[ZgZci ineZh d[ ?9F)8JI6 Xdci^cjdjh
VcY cdc)Xdci^cjdjh* Ac i]Z Xdci^cjdjh hX]ZbZ( V[iZg
igVchb^hh^dc d[ V WadX` d[ 3 eVX`Zih( i]Z igVchb^iiZg
,=09>" *83=4694 ,37" ,315" ****1 $$0+g+- Q" **** =\V[ JWYSe # F\[_& ?`R( -
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GV^\aUV]a` O[R 7[S^Ue 7T!QWS[Qe 4O_SR COQXS` FWfS B]`WZWfO`W\[ \T 3ED C^\`\Q\Y_ W[ 4OQ`S^WOY Da\^aZ 5\ZZa[WQO`W\[_5( 4OW& S` OY(
YdZh cdi cZZY id lV^i [dg i]Z VX`cdlaZY\ZbZcih d[ i]ZhZ
eVX`Zih WZ[dgZ hiVgi^c\ i]Z igVchb^hh^dc d[ cZmi WadX`*
>dg Xdci^cjdjh ?9F)8JI hX]ZbZ( i]ZgZ VgZ 3 eVX`Zih
^c ZVX] WadX`* L]Z WdjcYVgn XdcY^i^dc ^h gZegZhZciZY Wn
3 * 21)@1 ( l]ZgZ 21 VcY @1 ]VkZ i]Z hVbZ bZVc^c\h Vh
^c ZfjVi^dc &.2'* Ai XVc WZ YZg^kZY i]Vi6
3 *
& !@- # @-0" 1% # <& # 9
<&
&/3'
Ac i]^h XVhZ( i]Z VkZgV\Z i^bZ [dg hjXXZhh[ja igVchb^hh^dc
d[ V [gVbZ ^h \^kZc Wn6
2/ Xdc \Wc . @1 #
+





/ !% ! / # /2"
!% ! / "& 21
&/4'
Ac i]Z XVhZ d[ igVchb^hh^dc jh^c\ Vc jcXdYZY hnhiZb(
i]Z igVchb^hh^dc i^bZ d[ i]Z XdYZ 212 ]Vh VagZVYn WZZc
\^kZc VWdkZ* L]jh( i]Z i]gdj\]eji Z[!X^ZcXn d[ ?9F)8JI
hX]ZbZ ^h XVaXjaViZY Wn6 "!Xdc \Wc i]" . 212)2/ Xdc \Wc*
>dg i]^h Xdci^cjdjh ?9F)8JI hX]ZbZ( i]Z VkZgV\Z
cjbWZg d[ ViiZbeih gZfj^gZY eZg hjXXZhh[ja igVchb^hh^dc d[
V [gVbZ XVc WZ XVaXjaViZY Wn6 ./!Xdc.\Wc" . 2/ Xdc \Wc)21*
@ZcXZ( i]Z ZcZg\n Z[!X^ZcXn [dg i]^h XVhZ ^h \^kZc Wn6
"!Xdc \Wc Zc" . ,$)!, " ./!Xdc.\Wc""*
Ac XdcigVhi l^i] i]Z XVhZ d[ Xdci^cjdjh bdYZ( ^c i]Z
cdc)Xdci^cjdjh bdYZ( WZ[dgZ hiVgi^c\ i]Z igVchb^hh^dc
d[ i]Z cZmi WadX`( i]Z igVchb^iiZg ]Vh id lV^i [dg
i]Z egZk^djh WadX`%h eVX`Zi VX`cdlaZY\ZbZcih* Ac i]^h
XVhZ( i]Z VkZgV\Z cjbWZg d[ igVchb^hh^dc i^bZh [dg i]Z





!63 # %" / ( !% ! / # /2"
.
!% ! / # /2" !% ! / # 3 / "
3 !% ! / "&
&/5'
l]ZgZ 6 . $' %' &' & & & * L]ZgZ[dgZ( i]Z VkZgV\Z i^bZ
gZfj^gZY id hjXXZhh[jaan igVchb^i i]Z XdYZ ^h6 2/ jcX \Wc .
./!jcX.\Wc"21* @ZcXZ( ^i XVc WZ XdcXajYZY i]Vi i]Z
i]gdj\]eji Z[!X^ZcXn d[ cdc)Xdci^cjdjh ?9F)8JI
hX]ZbZ ^h XVaXjaViZY Wn6 "!jcX \Wc i]" . 2ij)2/ jcX \Wc*
8ahd( i]Z ZcZg\n Z[!X^ZcXn [dg i]^h XVhZ ^h \^kZc Wn6






KJ)8JI deZgViZh ^c V h^b^aVg lVn id ?9F)8JI( hZcY^c\
V cjbWZg d[ [gVbZh heZX^!ZY Wn V l^cYdl h^oZ( Wji dcan
gZigVchb^ih i]Z [gVbZ [dg l]^X] V F8C ^h gZXZ^kZY dg i^bZY
dji* L]Z gZXZ^kZg VXXZeih VcY Wj[[Zgh dji)d[)dgYZg [gVbZh(
gZfj^g^c\ bdgZ gZXZ^kZg Wj[[Zg heVXZ*
8h [dg ?9F)8JI( [dg i]Z KJ iZX]c^fjZ( i]ZgZ VgZ Vahd
h^b^aVg ild XVhZh*
;VhZ A6 Xdci^cjdjh hX]ZbZ l]Zc 3 * 21)@16
@ZgZ i]Z VkZgV\Z igVchb^hh^dc i^bZ [dg hjXXZhh[ja
igVchb^hh^dc d[ V [gVbZ ^h higV^\]i[dglVgY Vh WZadl S//T6
2/ Xdc hg .
21 Xdc hg
% ! / # /2 &0,'
l]ZgZ 21 Xdc hg ^h i]Z i^bZ gZfj^gZY [dg dcZ hjXXZhh[ja
igVchb^hh^dc d[ V [gVbZ ^c Xdci^cjdjh KJ)8JI hX]ZbZ(
l]^X] ^h Y^[[ZgZci [gdb i]Vi d[ KO)8JI VcY ?9F)8JI
hiViZY VWdkZ* Ai XVc WZ XVaXjaViZY jh^c\ S//T6
21 Xdc hg .
3 @1 # 8$ " &@-
3
&0-'
l]ZgZ 8$ ^h i]Z cjbWZg d[ Zggdgh dji d[ 3 ( l]^X] XVc




6=( !% ! / # /2"$ !( &0.'
>dg Vc jcXdYZY hnhiZb( i]Z igVchb^hh^dc i^bZ gZbV^ch
i]Vi jhZY ^c i]Z egZk^djh hZXi^dch* L]jh( i]Z i]gdj\])
eji Z[!X^ZcXn d[ KJ)8JI hX]ZbZ ^h XVaXjaViZY Wn6
"!Xdc hg i]" . 212)2/ Xdc hg* >dg i]^h Xdci^cjdjh KJ)8JI
hX]ZbZ( i]Z VkZgV\Z cjbWZg d[ ViiZbeih gZfj^gZY eZg
hjXXZhh[ja igVchb^hh^dc d[ V [gVbZ XVc WZ XVaXjaViZY Wn6
./!Xdc.hg" . 2/ Xdc hg)21 Xdc hg* Kd i]Z ZcZg\n Z[!X^ZcXn [dg
i]^h XVhZ ^h \^kZc Wn6 "!Xdc hg Zc" . ,$)!, " ./!Xdc.hg""*
;VhZ AA6 l]Zc 3 ( 21)@16
Ac i]^h XVhZ( i]Z VkZgV\Z cjbWZg d[ igVchb^hh^dc






6/ (!% !% ! / # /2" . % ! / # /2
3 !% ! / "&
&0/'
l]ZgZ 6 . $' %' &' & & & * L]ZgZ[dgZ( i]Z VkZgV\Z i^bZ
gZfj^gZY id hjXXZhh[jaan igVchb^i i]Z XdYZ ^h6 2/ jcX hg .
./!jcX.hg"21* Ai XVc WZ XdcXajYZY i]Vi i]Z i]gdj\])
eji Z[!X^ZcXn d[ cdc)Xdci^cjdjh KJ)8JI hX]ZbZ ^h
XVaXjaViZY Wn6 "!jcX hg i]" . 2ij)2/ jcX hg* 8ahd( ZcZg\n







Ac i]^h hZXi^dc( lZ XdbeVgZ i]Z eZg[dgbVcXZ d[ i]Z
i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn d[ 8JI hX]ZbZh(
gZheZXi^kZan* 8ahd( Xdch^YZg^c\ i]Z a^b^iZY [jcXi^dcVa^i^Zh
d[ WVXiZg^Va cdYZh( dei^bVa [gVbZ aZc\i]h [dg b^c^b^o^c\
X]VccZa i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn VgZ WZ^c\
VcVanhZY*
)#%# =DSDOHUHS THUVR
9VhZY dc KZXi^dc 0( i]Z X]VccZa i]gdj\]eji VcY ZcZg\n
Z[!X^ZcXn eZg[dgbVcXZ [dg KO)8JI( ?9F)8JI VcY KJ)
8JI egdidXdah VgZ Y^hXjhhZY ^c iZgbh d[ Y^[[ZgZci X]VccZa
eVgVbZiZgh( eVgi^XjaVgan i]Z ^c[dgbVi^dc [gVbZ aZc\i]*
Ac VYY^i^dc( dei^bVa [gVbZ aZc\i]h [dg kVg^djh X]VccZa
XdcY^i^dch VgZ ^ckZhi^\ViZY* OZ VhhjbZ ZfjVaan egdWVWaZ
p,qh VcY p-qh* L]Z idiVa YViV aZc\i] ^h hZi id WZilZZc - VcY
-1,, W^ih( Wgd`Zc ^cid [gVbZh [dg igVchb^hh^dc* ;J; X]ZX`
W^ih VcY V /)W^i hZfjZcXZ cjbWZg VgZ VeeZcYZY id ZVX]
^c[dgbVi^dc [gVbZ* L]Z eg^bVgn [dXjh ^h i]Z dei^b^oVi^dc
%$ ,=09>" *83=4694 ,37" ,315" ****1 $$0+g+- Q" **** =\V[ JWYSe # F\[_& ?`R(
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3LJVSH )# GV^\aUV]a` ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ FJ'
3ED(































3LJVSH *# 7[S^Ue ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ FJ'3ED(
d[ i]Z [gVbZ aZc\i]* 8aa ^c[dgbVi^dc [gVbZh VgZ Vahd hZi id
i]Z hVbZ aZc\i] VcY dcan dcZ W^i ^h VaadlZY id igVchb^i ^c
dcZ i^bZ hadi* L]Z igVchb^hh^dc Y^hiVcXZ ^h hZi id WZ 0#;
VcY i]ZgZ VgZ -,, WVXiZg^V ^c i]Z gZXZ^kZg cdYZ* L]Z aZc\i]h
d[ i]Z egdbdiZgh VcY egdiZ^ch VgZ \^kZc ^c LVWaZ A*
)#&# @C".?>
L]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn [dg kVgn^c\ hnhiZb
[gVbZ aZc\i]h lZgZ h^bjaViZY( l^i] Y^[[ZgZci ;J;
edancdb^Vah VcY Y^[[ZgZci cjbWZg d[ bdaZXjaZh eZg W^i*
L]Z gZhjaih VgZ \^kZc ^c >^\* 1 VcY >^\* 2( h]dl^c\
i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn [dg kVg^djh [gVbZ
h^oZh( ;J; edancdb^Vah VcY cjbWZg d[ bdaZXjaZh Zb^iiZY
Vi i]Z hiVgi d[ ZVX] i^bZ hadi( gZheZXi^kZan* L]Zn Wdi]
^cY^XViZ i]Vi l]Zc V XZgiV^c ;J; edancdb^Va ^h jhZY(
bdgZ bdaZXjaZh eZg W^i gZhjai ^c WZiiZg i]gdj\]eji VcY
ZcZg\n eZg[dgbVcXZh* 8ahd( l^i] i]Z hVbZ cjbWZg d[
bdaZXjaZh eZg W^i( ;J;)4 djieZg[dgbh ;J;)-. VcY ;J;)
-2 WZXVjhZ d[ i]Z XdbeaZm ad\^XVa deZgVi^dch l^i] bdgZ
W^ih VeeZcYZY* 9di] i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn
VgZ jeeZg WdjcYZY( l^i] bVm^bjb ViiV^cVWaZ kVajZh Vh adl
Vh ,*01 VcY ,*3( gZheZXi^kZan( [dg i]Z XdcY^i^dc < . %+$(
;J;)4* Ac VYY^i^dc( ^i ^h XaZVg i]Vi ^c ZVX] XVhZ( i]ZgZ Zm^hi
V jc^fjZ bVm^bjb kVajZ [dg Z^i]Zg i]gdj\]eji dg ZcZg\n
Z[!X^ZcXn( l^i] V XdggZhedcY^c\ dei^bVa [gVbZ h^oZ*
>^\* 3 h]dlh i]Z dei^bVa [gVbZ aZc\i]h [dg bVm^b^o^c\
i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn d[ i]Z KO)8JI
hX]ZbZ* L]Z dei^bVa [gVbZ aZc\i] \gdlh l^i] i]Z cjbWZg

































3LJVSH +# FJ'3ED \]`WZOY T^OZS YS[U`V bS^_a_ Z\YSQaYS_ ]S^
PW` `\ ZOdWZWfS `VS `V^\aUV]a` O[R S[S^Ue ST!QWS[Qe& T\^ RWTTS^S[`
5E5 ]\Ye[\ZWOY_(


































3LJVSH ,# GV^\aUV]a` ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ 94A'
3ED(
d[ bdaZXjaZh eZg W^i* 8ahd( l]Zc jh^c\ V XZgiV^c ;J;(
i]Z dei^bVa [gVbZ aZc\i] gZfj^gZY id gZVX] i]Z bVm^bjb
ZcZg\n Z[!X^ZcXn ^h aVg\Zg i]Vc i]Vi id gZVX] i]Z aVg\Zhi
i]gdj\]eji Z[!X^ZcXn*
)#'# 4/;".?>
>dg V Xdbbjc^XVi^dc hnhiZb l^i] ?9F)8JI Veea^ZY(
i]Z igVchb^iiZg ]Vh V a^b^i dc i]Z cjbWZg d[ [gVbZh
i]Vi XVc WZ djihiVcY^c\* L]Z VeeZcY^c\ d[ Vc A)W^i
hZfjZcXZ cjbWZg id ZVX] ^c[dgbVi^dc [gVbZ bZVch i]Vi i]Z
hZfjZcXZ d[ [gVbZh XVgg^Zh hZfjZcXZ cjbWZgh l^i] YZX^bVa
gZegZhZciVi^dc /$' !&3 ! %"0* Ac \ZcZgVa( i]Z l^cYdl h^oZ
3 [dg ?9F)8JI cZZYh id WZ !&3 ! %" dg aZhh id Vkd^Y
VbW^\j^i^Zh S/2T* L]jh( ^c i]^h bdYZa( i]Z l^cYdl h^oZ
XdjaY WZ X]dhZc WZilZZc - VcY 3* Ac VYY^i^dc( Xdch^YZg^c\
i]Z [VXi i]Vi i]Z deZgVi^dc ^h bjX] bdgZ XdbeaZm [dg
hjWhiVci^Vaan ^cXgZVhZY cjbWZgh d[ ;J; X]ZX` W^ih S1T(
;J;)4 ^h Veea^ZY ^c i]Z [daadl^c\ ^ckZhi^\Vi^dch YjZ id ^ih
gZaVi^kZan adlZg deZgVi^dc i^bZ VcY ZcZg\n Xdchjbei^dc*
>^\* 4 VcY >^\* 5 h]dl i]Z i]gdj\]eji VcY ZcZg\n
Z[!X^ZcXn d[ i]Z ?9F)8JI egdidXda [dg kVg^djh kVajZh
d[ [gVbZ h^oZ( l^cYdl h^oZ VcY cjbWZg d[ bdaZXjaZh
Zb^iiZY Vi i]Z hiVgi d[ ZVX] i^bZ hadi( gZheZXi^kZan* 9di]
!\jgZh ^cY^XViZ i]Vi i]Z eZg[dgbVcXZh VgZ Vabdhi i]Z hVbZ
[dg l^cYdl h^oZh d[ 1 VcY 3* 8ahd( Wdi] i]Z i]gdj\]eji
VcY ZcZg\n Z[!X^ZcXn VgZ ]^\]Zg l^i] V aVg\Zg l^cYdl
h^oZ VcY bdgZ bdaZXjaZh eZg W^i* @ZcXZ( jcYZg gZa^VWaZ
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3LJVSH -# 7[S^Ue ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ 94A'3ED(

































3LJVSH %$# 94A'3ED \]`WZOY T^OZS YS[U`V bS^_a_ Z\YSQaYS_
]S^ PW` `\ ZOdWZWfS `VS `V^\aUV]a` O[R S[S^Ue ST!QWS[Qe& T\^
RWTTS^S[` cW[R\c _WfS_(
X]VccZa XdcY^i^dch l]Zc i]Z cjbWZg d[ bdaZXjaZh eZg W^i
^h aVg\Z( dcZ XVc deZgViZ Vi h^\c^!XVcian ]^\]Zg eVX`Zi
aZc\i]h VcY hi^aa VX]^ZkZ cZVg)dei^bVa i]gdj\]eji VcY
ZcZg\n Z[!X^ZcXn( l]^aZ i]Z bVg\^c [dg Zggdg ^h bjX]
hbVaaZg jcYZg ]Vgh] X]VccZa XdcY^i^dch* Ac V h^b^aVg lVn
id KO)8JI i]ZgZ ^h ^c ZVX] XVhZ V XZgiV^c kVajZ d[ [gVbZ
h^oZ id bVm^b^oZ i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn*
>^\* -, h]dlh i]Z dei^bVa [gVbZ aZc\i] d[ ?9F)8JI
[dg bVm^b^o^c\ i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn(
gZheZXi^kZan* L]Z dei^bVa [gVbZ aZc\i] \gdlh l^i] i]Z
cjbWZg d[ bdaZXjaZh eZg W^i* 8ahd( [dg !mZY cjbWZgh
d[ bdaZXjaZh eZg W^i( i]Z XdggZhedcY^c\ dei^bVa [gVbZ
aZc\i] [dg Y^[[ZgZci l^cYdl h^oZh id VX]^ZkZ i]Z bVm^bjb
i]gdj\]eji ^h hbVaaZg i]Vc i]Vi id gZVX] i]Z bVm^bjb
ZcZg\n Z[!X^ZcXn7 VcY Wdi] kVajZh VgZ ha^\]ian hbVaaZg i]Vc
[dg KO)8JI ^c >^\* 3*
)#(# @?".?>
@ZgZ i]ZgZ ^h Vahd V a^b^i dc i]Z bVm^bjb hZcY l^cYdl
h^oZ( h^cXZ i]Z gZXZ^kZg cZZYh V l^cYdl h^oZ \gZViZg i]Vc
dcZ id hidgZ dji)d[)dgYZg edh^i^kZan VX`cdlaZY\ZY [gVbZh*
MhjVaan( i]Z l^cYdl h^oZh d[ i]Z igVchb^iiZg VcY i]Z
gZXZ^kZg VgZ ^YZci^XVa VcY l]Zc Vc A)W^i hZfjZcXZ cjbWZg
^h VeeZcYZY id ZVX] ^c[dgbVi^dc [gVbZ( i]Z l^cYdl
h^oZ 3 cZZYh id WZ &3!% dg aZhh id Vkd^Y Yjea^XViZ
igVchb^hh^dc S/2T* L]jh( ^c i]^h bdYZa( i]Z l^cYdl h^oZ d[
i]Z igVchb^iiZg VcY i]Z gZXZ^kZg h]djaY WZ ZfjVa VcY l^i]^c




























































































































3LJVSH %%# FE'3ED ]S^T\^ZO[QS0 $O% `V^\aUV]a` ST!QWS[Qe
bS^_a_ T^OZS YS[U`V T\^ cW[R\c _WfS \T ,1 $P% `V^\aUV]a`
ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ cW[R\c _WfS \T -1 $Q% S[S^Ue
ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ cW[R\c _WfS \T ,1 $R% S[S^Ue
ST!QWS[Qe bS^_a_ T^OZS YS[U`V T\^ cW[R\c _WfS \T -(
>^\* -- h]dlh gZhjaih dWiV^cZY [dg i]Z i]gdj\]eji VcY
ZcZg\n Z[!X^ZcXn d[ KJ)8JI hX]ZbZ jh^c\ Y^[[ZgZci
[gVbZ aZc\i]h( cjbWZgh d[ bdaZXjaZh eZg W^i VcY l^cYdl
h^oZh* Ai ^h cdiZY i]Vi i]Z eZg[dgbVcXZ d[ l^cYdl h^oZ d[
/ ^h Vabdhi i]Z hVbZ Vh i]Vi d[ l^cYdl h^oZ d[ 0( hd ^h
cdi eadiiZY* >dg V l^cYdl h^oZ d[ .( i]Z XjgkZ igZcYh d[
Wdi] i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn VgZ h^b^aVg id
i]Vi d[ ?9F)8JI( Wji i]Z kVajZh VgZ ]^\]Zg* @dlZkZg(
[dg V l^cYdl h^oZ d[ 0( V Y^[[ZgZci WZ]Vk^djg ^h dWhZgkZY
l]Zc i]Z cjbWZg d[ bdaZXjaZh eZg W^i ^h gZaVi^kZan hbVaa*
>dg 1, bdaZXjaZh( i]Z ^c^i^Va igZcY ^h VXijVaan YdlclVgYh
WZ[dgZ V hiZVYn)hiViZ kVajZ ^h ViiV^cZY Vh V gZhjai d[ i]Z eddg
9=J egdYjX^c\ bVcn gZigVchb^hh^dch* >dg 4, bdaZXjaZh
i]Z ^cXgZVh^c\ [gVbZ aZc\i] ZkZcijVaan dkZgl]Zabh i]Z
^begdkZbZcih [gdb i]Z KJ)8JI Vh i]Z 9=J ^h hi^aa eddg*
L]^h WZ]Vk^djg Y^[[Zgh [gdb i]Vi d[ KO)8JI VcY ?9F)
8JI( VcY Y^hVeeZVgh l]Zc jh^c\ bdgZ bdaZXjaZh VcY
]ZcXZ VX]^Zk^c\ V WZiiZg 9=J*
>^\* -. h]dlh i]Z dei^bVa [gVbZ aZc\i]h [dg bVm^b^o^c\
i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn [dg i]Z KJ)8JI
hX]ZbZ l]ZgZ ^i bVn WZ hZZc i]Vi i]Z dei^bVa [gVbZ aZc\i]
\gdlh l^i] i]Z cjbWZg d[ bdaZXjaZh eZg W^i* 8ahd( [dg
i]Z hVbZ cjbWZg d[ bdaZXjaZh eZg W^i( i]Z dei^bVa [gVbZ
aZc\i] dWiV^cZY Wn bVm^b^o^c\ i]gdj\]eji Z[!X^ZcXn ^h
hbVaaZg( XdbeVgZY l^i] i]Vi dWiV^cZY Wn bVm^b^o^c\
ZcZg\n Z[!X^ZcXn*
*# 0<;08B@6<;@ .;1 3BAB?2 C<?7
Ac gZXZci nZVgh( WVXiZg^V ]VkZ WZZc Xdch^YZgZY Vh dcZ
VeegdVX] [dg bdaZXjaVg Xdbbjc^XVi^dc jh^c\ IK* Ac i]^h
eVeZg( V WVXiZg^Va Xdbbjc^XVi^dc cZildg` bdYZa i]gdj\] V
Y^[[jh^kZ X]VccZa WZilZZc igVchb^iiZg VcY gZXZ^kZg WVXiZg^V
edejaVi^dch ^h egdedhZY* >dg i]Z !ghi i^bZ( i]Z l^YZan
jhZY 8JI egdidXdah ]VkZ WZZc ZbeadnZY( heZX^!XVaan
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3LJVSH %&# FE'3ED \]`WZOY T^OZS YS[U`V bS^_a_ Z\YSQaYS_ ]S^
PW` `\ ZOdWZWfS `VS `V^\aUV]a` O[R S[S^Ue ST!QWS[Qe& T\^ RWTTS^S[`
cW[R\c _WfS_(
ji^a^h^c\ ;J; XdY^c\( KO)8JI( ?9F)8JI VcY KJ)
8JI* =m^hi^c\ [gVbZ h^oZ dei^b^oVi^dc iZX]c^fjZh VgZ
cdi Veea^XVWaZ ^c i]Z XVhZ d[ WVXiZg^Va Xdbbjc^XVi^dch
YjZ id ^ih a^b^iZY XVeVW^a^i^Zh* 9di] i]gdj\]eji VcY
ZcZg\n Z[!X^ZcXn lZgZ X]dhZc Vh i]Z dei^b^oVi^dc bZig^Xh*
L]Z dei^bVa !mZY [gVbZ h^oZ lVh i]Zc YZiZgb^cZY [dg
V \^kZc hZi d[ X]VccZa eVgVbZiZgh Wn bVm^b^o^c\ i]Z
i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn* >dg ZVX] d[ i]ZhZ i]gZZ
8JI hX]ZbZh( i]Z igVchb^hh^dc Y^hiVcXZ VcY i]Z WVXiZg^V
edejaVi^dc ^c i]Z gZXZ^kZg cdYZ lZgZ hZi Vh !mZY kVajZh*
?^kZc i]Z ^cXgZVh^c\ XdbeaZm^in VcY YZaVn [gdb ]^\]
dgYZg ;J; edancdb^Va deZgVi^dc( ;J;)4 lVh hZaZXiZY [dg
?9F)8JI VcY KJ)8JI* >dg ZVX] d[ i]Z i]gZZ 8JI
hX]ZbZh( Wdi] i]Z i]gdj\]eji VcY ZcZg\n Z[!X^ZcXn VgZ
aVg\Zg l^i] V aVg\Zg cjbWZg d[ bdaZXjaZh eZg W^i VcY V
aVg\Zg l^cYdl h^oZ &[dg ?9F)8JI VcY KJ)8JI'* Ac
di]Zg ldgYh( ^cXgZVh^c\ i]Z l^cYdl h^oZ jhZY Zc]VcXZh
eZg[dgbVcXZ Wji i]Z \V^ch hVijgViZ bZVc^c\ i]Vi V kVajZ
d[ 3 ^h [djcY id WZ V ]^\]an hVi^h[VXidgn Xdbegdb^hZ [dg
?9F)8JI( VcY V kVajZ d[ 0 ^h i]Z WZhi [dg KJ)8JI*
8ahd( ^i h]djaY WZ cdiZY i]Vi [dg Wdi] i]Z i]gdj\]eji VcY
ZcZg\n Z[!X^ZcXn( i]Z bVm^bjb kVajZ [dg ?9F)8JI VcY
KJ)8JI ^h ]^\]Zg i]Vc i]Vi d[ KO)8JI( l]Zc i]Z [gVbZ
aZc\i] ^h V !mZY kVajZ* Ac VYY^i^dc( [dg V XZgiV^c cjbWZg
d[ bdaZXjaZh eZg W^i jhZY( id VX]^ZkZ i]Z WZhi i]gdj\]eji
VcY ZcZg\n Z[!X^ZcXn( i]Z gZfj^gZY [gVbZ aZc\i] [dg KJ)
8JI hX]ZbZ ^h ha^\]ian aVg\Zg i]Vc KO)8JI hX]ZbZ(
[daadlZY Wn ?9F)8JI hX]ZbZ* L]Z h^bjaVi^dc gZhjaih
YZhXg^WZY h]dl ]dl igVY^i^dcVa 8JI hX]ZbZh eZg[dgb ^c
WVXiZg^Va Xdbbjc^XVi^dc cZildg`h VcY ]dl i]Z eVgVbZiZgh
XVc WZ dei^b^oZY id VX]^ZkZ V WZiiZg X]VccZa eZg[dgbVcXZ*
Ai bjhi WZ higZhhZY( ]dlZkZg( i]Vi i]Z h^bjaVi^dch VgZ
XdcXZeijVa VcY ^ciZcYZY id aVn i]Z \gdjcYldg` [dg dc\d^c\
VcY YZiV^aZY hijYn* OZ gZXd\c^oZ i]Vi i]ZgZ VgZ YZiV^ah id
WZ !aaZY ^c* L]ZhZ ^cXajYZ V bZX]Vc^hb [dg V XajhiZg d[
igVchb^iiZg WVXiZg^V id gZaZVhZ ^c[dgbVi^dc bdaZXjaZh Vi Vc
Veegdeg^ViZ gViZ( egd\gZhh ^c XdccZXi^c\ W^dad\^XVa ad\^X
\ViZh WVhZY dc igVchXg^ei^dc VcY igVchaVi^dc S.-T id XgZViZ
XdbeaZm XdY^c\( l^cYdl^c\ VcY hZfjZcX^c\ deZgVi^dch*
FZkZgi]ZaZhh( lZ Xdch^YZg i]Vi i]Z WgdVY XdcXajh^dch
l^i] gZheZXi id i]Z eZg[dgbVcXZ d[ i]Z ZhiVWa^h]ZY 8JI
hX]ZbZh dkZg i]Z WVXiZg^Va Y^[[jh^dc X]VccZa id WZ kVa^Y*
Ac VYY^i^dc id i]Z ide^Xh VWdkZ( [jijgZ ldg` bVn ^cXajYZ
^ckZhi^\Vi^dc d[ i]Z ^beaZbZciVi^dc d[ 8JI hX]ZbZh ^c
WVXiZg^Va Xdbbjc^XVi^dc [dg egVXi^XVa jhZ VcY bjai^eaZ)
]de gZhZVgX]( VcY iV`Z Wjghi Zggdgh ^cid Xdch^YZgVi^dc*
OZ ldjaY i]Zc Zck^hV\Z i]Vi V edhh^WaZ Veea^XVi^dc d[
8JI egdidXdah ^c WVXiZg^Va Xdbbjc^XVi^dch ldjaY WZ id
^begdkZ i]Z hZch^i^k^in d[ WVXiZg^Va W^dhZchdgh VcY Ygj\
YZa^kZgn hnhiZbh*
?232?2;02@
-* 9* D* 9VhhaZg* .,,/* @dl WVXiZg^V iVa` id ZVX] di]Zg6
gZ\jaVi^dc d[ \ZcZ ZmegZhh^dc Wn fjdgjb hZch^c\*
0URRGOT <QKOKPO KO 9KERPDKPMPIY -5557 .&2'( ee* 14.)
143( <GA6 -,*-,-2+K-/25)1.30&55',,,.1)5*
.* 8* =^cda\]doVi^( E* KVgYVg^( >* >Z`g^* <Zh^\c
VcY 8cVanh^h d[ O^gZaZhh ;dbbjc^XVi^dc KnhiZbh
Mh^c\ <^[[jh^dc)9VhZY EdaZXjaVg ;dbbjc^XVi^dc
8bdc\ 9VXiZg^V* 5222 @RCOSCETKPOS PO BKRGMGSS
0PNNUOKECTKPOS .,-/7 -.&-.'( ee* 2,52)2-,1( <GA6
-,*--,5+LO;*.,-/*-,-4-/*-.-440*
/* O* 9* E^aaZg Bg* .,-/* @JG 9KERPEPSN BKTJKO-
2VPMUTKPO COF 2XTKOETKPO KO TJG 4PMPIGOPNG*
Mc^kZghVa)HjWa^h]Zgh*
0* Q* LVcdjX]^( <* Lj( B* C^b( D* Qdj* Fd^hZ gZYjXi^dc
Wn Y^[[jh^dcVa Y^hh^eVi^dc ^c V b^c^bVa fjdgjb hZch)
^c\ bdi^[* =8<? 0PNQUTCTKPOCM /KPMPIY .,,47 0&4'(
e* Z-,,,-23( <GA6 -,*-/3-+_djgcVa*eXW^*-,,,-23*
1* L* C* Eddc* .,,1* 2RRPR EPRRGETKPO EPFKOI- NCTJG&
NCTKECM NGTJPFS COF CMIPRKTJNS* O^aZn)9aVX`lZaa*
2* ;* 9V^( E* K* DZZhdc( E* <* @^\\^ch* HZg[dgbVcXZ d[
KO)8JI ^c WVXiZg^Va fjdgjb Xdbbjc^XVi^dch* ;COP
0PNNUOKECTKPO ;GTWPRLS .,-17 2&-'( ee* /)-0( <GA6
-,*-,-2+_*cVcXdb*.,-0*--*,,-*
3* E* Kv * CjgVc( @* 9* Q^abVo( L* Lj\Xj( 9*
rGoZgbVc* =cZg\n bdYZa [dg Xdbbjc^XVi^dc k^V
Y^[[jh^dc ^c cVcdcZildg`h* ;COP 0PNNUOKECTKPO
;GTWPRLS .,-,7 -&.'( ee* 42)51( <GA6
-,*-,-2+_*cVcXdb*.,-,*,3*,,.*
4* Q* KVc`VgVhjWgVbVc^Vb( A* >* 8`n^aY^o( K* O*
EXDVj\]a^c* =cZg\n Z[!X^ZcXn WVhZY eVX`Zi h^oZ
dei^b^oVi^dc ^c l^gZaZhh hZchdg cZildg`h* Ac6 ?GOSPR
;GTWPRL =RPTPEPMS COF .QQMKECTKPOS% *((+' =RPEGGF&
KOIS PH TJG 3KRST 5222' *((+ 5222 5OTGROCTKPOCM
BPRLSJPQ PO( .,,/( ee* -)4*
5* E* M* EV][jo( <* EV`gV`^h( @* L* Edj[iV]* Gc
i]Z X]VgVXiZg^oVi^dc d[ W^cVgn XdcXZcigVi^dc)ZcXdYZY
bdaZXjaVg Xdbbjc^XVi^dc ^c cVcdcZildg`h* ;COP
0PNNUOKECTKPO ;GTWPRLS .,-,7 -&0'( ee* .45)/,,(
<GA6 -,*-,-2+_*cVcXdb*.,--*,-*,,-*
-,* E* K* CjgVc( @* 9* Q^abVo( L* Lj\Xj( A* >*
8`n^aY^o* EdYjaVi^dc iZX]c^fjZh [dg Xdbbjc^XVi^dc
k^V Y^[[jh^dc ^c cVcdcZildg`h* Ac6 *()) 5222
5OTGROCTKPOCM 0POHGRGOEG PO 0PNNUOKECTKPOS #500$(
.,--( ee* -)1( <GA6 -,*--,5+^XX*.,--*152.545*
,=09>" *83=4694 ,37" ,315" ****1 $$0+g+- Q" **** =\V[ JWYSe # F\[_& ?`R( %'
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+=3<0=32 @>694 3??0@?5"17>
Page 13 of 14
http://mc.manuscriptcentral.com/ett





























































GV^\aUV]a` O[R 7[S^Ue 7T!QWS[Qe 4O_SR COQXS` FWfS B]`WZWfO`W\[ \T 3ED C^\`\Q\Y_ W[ 4OQ`S^WOY Da\^aZ 5\ZZa[WQO`W\[_5( 4OW& S` OY(
--* 8* =^cda\]doVi^( E* KVgYVg^( >* >Z`g^* ;VeVX^in
d[ Y^[[jh^dc)WVhZY bdaZXjaVg Xdbbjc^XVi^dc l^i]
a^\VcY gZXZeidgh* Ac6 5OHPRNCTKPO @JGPRY BPRL&
SJPQ #5@B$% *()) 5222( .,--( ee* 41)45( <GA6
-,*--,5+ALO*.,--*2,4515-*
-.* 8* =^cda\]doVi^( E* KVgYVg^( 8* 9Z^gVb^( >* >Z`g^*
;VeVX^in d[ Y^hXgZiZ bdaZXjaVg Y^[[jh^dc X]VccZah*
Ac6 5OHPRNCTKPO @JGPRY =RPEGGFKOIS #5?5@$% *())
5222 5OTGROCTKPOCM ?YNQPSKUN PO( .,--( ee* 3./)
3.3( <GA6 -,*--,5+AKAL*.,--*2,/0..4*
-/* Q* Dj( E* <* @^\\^ch( E* K* DZZhdc* ;dbeVg^hdc
d[ ;]VccZa ;dY^c\ KX]ZbZh [dg EdaZXjaVg ;db)
bjc^XVi^dch KnhiZbh* 5222 @RCOSCETKPOS PO 0PN&
NUOKECTKPOS .,-17 2/&--'( ee* /55-)0,,-( <GA6
-,*--,5+L;GEE*.,-1*.04,31.*
-0* R* H* D^( B* R]Vc\( L* ;* R]Vc\* ;dcXZcigVi^dc 8lVgZ
Jdji^c\ HgdidXda ^c EdaZXjaVg ;dbbjc^XVi^dc
FVcdcZildg`h* .QQMKGF 9GEJCOKES COF
9CTGRKCMS .,-07 112( ee* 1,.0)1,.3( <GA6
-,*0,.4+lll*hX^Zci^!X*cZi+8EE*112)12.*1,.0*
-1* A* DaVihZg( <* <Zb^gVn( 8* ;VWZaadh)8eVg^X^d( <*
L* 8ai^aVg( =* 8aVgXc* F/K^b6 K^bjaVi^dc [gVbZ)
ldg` [dg Y^[[jh^dc)WVhZY bdaZXjaVg Xdbbjc^XV)
i^dc cVcdcZildg`h* ?KNUMCTKPO 9PFGMMKOI =RCE&
TKEG COF @JGPRY .,-07 0.( ee* .-,...( <GA6
-,*-,-2+_*h^beVi*.,-/*--*,,0*
-2* L* FV`Vcd( 8* O* =X`[dgY( L* @VgV\jX]^* .,-/*
9PMGEUMCR 0PNNUOKECTKPO* ;VbWg^Y\Z Mc^kZgh^in
HgZhh*
-3* 9* 8iV`Vc( G* 8`Vc* 8c ^c[dgbVi^dc i]ZdgZi^XVa
VeegdVX] [dg bdaZXjaVg Xdbbjc^XVi^dc* Ac6 *((,
/KP&5OSQKRGF 9PFGMS PH ;GTWPRL% 5OHPRNCTKPO COF
0PNQUTKOI ?YSTGNS #/KPOGTKES$( .,,3( ee* //)0,(
<GA6 -,*--,5+9AEFA;K*.,,3*02-,,33*
-4* E* H^ZgdWdc( A* >* 8`n^aY^o* <^[[jh^dc)9VhZY
Fd^hZ 8cVanh^h [dg EdaZXjaVg ;dbbjc^XVi^dc
^c FVcdcZildg`h* 5222 @RCOSCETKPOS PO ?KIOCM
=RPEGSSKOI .,--7 15&2'( ee* .1/.).103( <GA6
-,*--,5+LKH*.,--*.--0212*
-5* C* N* Kg^c^kVh( 8* O* =X`[dgY( J* K* 8YkZ* EdaZXjaVg
;dbbjc^XVi^dc ^c >aj^Y EZY^V6 L]Z 8YY^i^kZ AckZghZ
?Vjhh^Vc Fd^hZ ;]VccZa* 5222 @RCOSCETKPOS PO
5OHPRNCTKPO @JGPRY .,-.7 14&3'( ee* 0234)025.(
<GA6 -,*--,5+LAL*.,-.*.-5/110*
.,* 8* ?]dh]( @* K* ;]d* L]gdj\]eji VcY ZcZg\n
Z[!X^ZcXn d[ V XddeZgVi^kZ ]nWg^Y 8JI egd)
idXda [dg jcYZglViZg VXdjhi^X hZchdg cZildg`h*
?GOSPRS .,-/7 -/&--'( ee* -1/41)-10,4( <GA6
-,*//5,+h-/---1/41*
.-* 8* LVbh^g( B* B* LVWdg( ;* 8* Nd^\i* JdWjhi
bjai^XZaajaVg Xdbeji^c\ jh^c\ \ZcZi^XVaan ZcXdYZY
FGJ \ViZh VcY X]Zb^XVa %l^gZh%* ;CTURG .,--7
025&3/.5'( ee* .-.).-1( <GA6 -,*-,/4+cVijgZ,5121*
..* E* K* DZZhdc( E* <* @^\\^ch* =ggdg XdggZX)
i^dc XdY^c\ [dg bdaZXjaVg Xdbbjc^XVi^dch* Ac6
*()* 5222 5OTGROCTKPOCM 0POHGRGOEG PO 0PN&
NUOKECTKPOS #500$( .,-.( ee* 2-3.)2-32( <GA6
-,*--,5+A;;*.,-.*2/2054,*
./* 8* Cjd( F* N* 9adj\]( H* N* <jcaVe* Ejai^eaZ F)VXna)
D)]dbdhZg^cZ aVXidcZ Vjid^cYjXZgh d[ ajb^cZhXZcXZ
^c i]Z bVg^cZ hnbW^di^X WVXiZg^jb N^Wg^d !hX]Zg^*
6PUROCM PH DCETGRKPMPIY -5507 -32&.0'( ee* 3114)
3121*
.0* >* ;djhiZVj* .,--* <EGCO- TJG WPRMF"S MCST WKMFGROGSS
RGVGCMGF* <dga^c\ C^cYZghaZn DiY*
.1* F* ?* JVk^X]VcYgV* .,-/* 3UOFCNGOTCMS PH =MCOT
=CTJPMPIY* HgZci^XZ)@Vaa d[ AcY^V Hki*DiY*
.2* H* K* KiZlVgi* <^[[jh^dc ^c W^d!abh* 6PUROCM PH
/CETGRKPMPIY .,,/7 -41&1'( ee* -041)-05-( <GA6
-,*--.4+B9*
.3* @* 9* Q^abVo( ;* 9* ;]VZ* 8gg^kVa bdYZaa^c\ [dg
bdaZXjaVg Xdbbjc^XVi^dc k^V Y^[[jh^dc* 2MGETRPO&
KES 8GTTGRS .,-07 1,&./'( ee* -223)-225( <GA6
-,*-,05+Za*.,-0*.50/*
.4* J* H* K]Ziin( <* =cYn( L* >* Cc^\]i Bg** =c\^cZZg^c\
9^d9g^X` kZXidgh [gdb 9^d9g^X` eVgih* 6PUROCM PH
/KPMPIKECM 2OIKOGGRKOI .,,47 .&-'( ee* -)-.( <GA6
-,*--42+-310)-2--).)1*
.5* ?jdeZc\ OZ^( H* 9d\YVc( J* EVgXjaZhXj* =[!X^Zci
bdYZa^c\ VcY h^bjaVi^dc d[ WVXiZg^V)WVhZY cVcdcZi)
ldg`h l^i] 9FK^b* 5222 6PUROCM PO ?GMGETGF .RGCS
KO 0PNNUOKECTKPOS .,-/7 /-&-.'( ee* 424)434( <GA6
-,*--,5+BK8;*.,-/*KMH.*-.-/,,-5*
/,* @* KV]dd* >ajdgZhXZci aVWZa^c\ iZX]c^fjZh ^c
W^dbdaZXjaZh6 V "Vh]WVX`* >?0 .FVCOEGS .,-.7
.&-4'( ee* 3,-3)3,.5( <GA6 -,*-,/5+;.J8.,/45@*
/-* J* KVgeZh]`Vg* 8cVad\ hnci]Zi^X W^dad\n* =JKMP&
SPQJKECM @RCOSCETKPOS PH TJG >PYCM ?PEKGTY PH
8POFPO .- 9CTJGNCTKECM% =JYSKECM COF 2OIKOGGR&
KOI ?EKGOEGS .,-07 /3.&.,-.'( e* .,-/,--,( <GA6
-,*-,54+ghiV*.,-/*,--,*
/.* H* Dj( ;* Nd\Za( J* OVc\( P* QVd( =* E* EVgXdiiZ*
8WhdajiZ egdiZ^c ZmegZhh^dc egd!a^c\ Zhi^bViZh
i]Z gZaVi^kZ Xdcig^Wji^dch d[ igVchXg^ei^dcVa VcY
igVchaVi^dcVa gZ\jaVi^dc* ;CTURG /KPTGEJOPMPIY .,,37
.1&-'( ee* --3)-.0( <GA6 -,*-,/4+cWi-.3,*
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